OCTOBER -1953 


isformer 


Carrier  freqo®^ 


service 


isformers 


I  hermetical 


jformers 


Hermeticol 


d  fofterize 


hermetica 


compone 


magnetic 


joturize' 


UTC  was  the  largest  supplier  of  transformer  components  in  World  War 
II.  Present  UTC  production  is  on  a  similar  basis.  Illustrated  below  are  a 
few  of  the  thousand  military  types  in  UTC  1953  production. 
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MEDICAL  BETATRON  IRRADIATES  PHANTOM  MAN — Preparing  for  test  exposure  to  check  distribution  of  high- 
energy  x-rays  from  24-mev  betatron,  designed  especiolly  for  cancer  therapy,  at  Memorial  Center  for  Cancer  and  Allied 
Diseases,  New  York  City.  Wood  ana  cork  model  simuloting  humon  body  is  constructed  to  allow  insertion  of  anthracene 
crystal  probe  at  selected  spots.  Photo  by  Syd  Korsen.  (See  p  146) . COVER 
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when  power 
fluctuations 
affect  processes . . . 
you  NEED 
SORENSEN  AC 
line  regulators 


liere*s  a  cose 
where  installing  a 
SORENSEN 
AC  REGULATOR 
saves  $$$ 
in  an  RF  gluing 
process 


Timber  Structures,  Inc.,  of  Portland,  Oregon,  are  the 
largest  producers  of  engineered  timber  structures  in  the 
country.  RF  is  used  for  pre-gluing  scarf  joints  of  lumber 
to  be  laminated  into  very  large  arches,  and  also  for  gluing 
the  firm^s  “Timberib*'  barn  rafters  on  a  mass  production 
basis.  The  RF  presses  were  developed  by  Timber  Struc¬ 
tures,  Inc.,  engineers. 

Voltage  to  the  four  RF  generators  varied  greatly  due  to 
constantly  changing  loads  throughout  the  plant.  The  seri¬ 
ous  fluctuations  necessitated  the  repair  of  5%  of  total 
output  and  scrapping  of  another  5%  as  total  loss.  Unsuc¬ 
cessful  attempts  were  made  to  remedy  the  condition 
through  the  use  of  additional  and  separate  service  trans¬ 
formers. 

The  local  Sorensen  representative  surveyed  the  situation 
and  recommended  installation  of  a  15KVA  Sorensen 
Regulator.  The  result  —  complete  elimination  of  product 
loss  or  damage  through  erratic  voltage. 

The  installation  was  made  nearly  five  years  ago.  Since 
then  —  complete  satisfaction!  The  only  service  required 
by  the  Sorensen  Regulator  during  this  period  has  been  the 
installation  of  one  set  of  new  tubes. 

We  know  that  a  great  many  manufacturing  difficulties  are 
caused  by  line  fluctuations,  most  of  which  could  be  elim¬ 
inated  quickly  and  economically  by  Sorensen  AC  Regu¬ 
lators.  Find  out  more  about  this,  at  no  obligation,  from 
your  Sorensen  representative  —  write  us  for  his  address. 
Sorensen  &  Co.,  Inc.,  375  Fairfield  Avenue,  Stamford, 
Conn. 


375  FAIRFIELD  AVENUE,  STAMFORD,  CONN. 


Want  morn  information?  Utc  post  cord  on  lost  pogc. 
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Well,  not  exactly,  but  you  can  hook-up  to  receive 
weather  charts  measuring  18'  x  22"  for  hours  at 
a  time  without  an  operator. 

If  the  weather  is  your  concern,  or  indeed  if  the 
transmission  of  any  graphic  material— drawings, 
newspapers,  legal  documents  — is  a  problem, 
maybe  we  can  help  you ;  write  now. 


18'  MUFAX  CHART  RECORDER 
TECHNICALITIES 

Maximum  chart  size  18'  wide  x  22'  long 
Index  of  co-operation  576 
Helix  speed  I  or  2  r.p.s. 

Scanning  rate  96  lines/inch 

Maximum  Input  signal  (black) 

+5  to  —15  db  ref  ImW 

Signal  frequency  AM:  I500c/s 

FM:  I500c/s  black 
2300c/s  white 

Power  supply  95—  125V,  60c/s 


or  200— 250V.  50  c/s. 

MUIRHEAD  &  CO.  LIMITED  •  BECKENHAM  •  KENT  •  ENGLAND 
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Yeor  Ago  Previous  Month 

Latest  Month 

178|T239j7 

238.0p 
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„  Jul. -53 

FIGURES  OF  THE  MONTH 


RECEIVER 

PRODUCTION 

Year 

Ago 

Previous 

Month 

Latest 

Month 

(Source:  RETMA) 

July  '52 

June '53 

July  '53 

Television  sets . 

198,921 

524,479 

316,289 

Home  sets  . 

203,868 

287,724 

172,197 

Clock  Radios . 

61,295 

131,144 

87,620 

Portable  sets . 

81,353 

239,189 

78,434 

Auto  sets  . 

95,220 

505,774 

336,208 

RECEIVER  SALES 

(Source:  RETMA) 

July '52 

June '53 

July  '53 

Television  sets,  units. . . 

431,089 

340,406 

Radio  sets  (except  auto) 

449,116 

366,666 

Year 

Previous 

Latest 

Ago 

Month 

Month 

TV  AUDIENCE 

(Source:  NBC  Research  Dept.) 

Aug.  '52 

July '53 

Aug.  '53 

Sets  in  Use— total 

18,354,300 

24,519,000 

24,895,000 

BROADCAST  STATIONS 

(Source:  FCC) 

Aug.  '52 

July '53 

Aug.  '53 

TV  Stations  on  Air  . . . 

109 

224 

253 

TV  Stns  CPs— not  on  air 

34 

284 

270 

TV  Stns— Applications 

855 

524 

521 

AM  Stations  on  Air. . . 

2,356 

2,466 

2,476 

AM  Stns  CPs— not  on  air 

112 

122 

117 

AM  Stns— Applications 

291 

251 

177 

FM  Stations  on  Air . . . 

622 

578 

579 

FM  Stns  CPs— not  on  air 

21 

21 

18 

FM  Stns— Applications 

12 

8 

7 

RECEIVING  TUBE  SALES  COMMUNICATION  AUTHORIZATIONS 


(Source:  RETMA) 

July  '52 

June  '53 

July  '53 

(Source.  FCC) 

June '52 

May  '53 

June '53 

Receiv.  tubes,  total  units 

20,944,831 

42,505,685 

26,462,069 

Aeronautical  . 

32,603 

42,213 

39,315 

Receiving  tubes,  new  sets 

11,504,503 

26,478,801 

15,393,307 

Marine  . 

35,500 

40,076 

40,357 

Rec.  Uibn,  replacement 

6,795,252 

12,965,382 

9,480,208 

Police,  fire,  etc . 

11,143 

13,238 

13,631 

Receiving  tubes,  gov't. 

1,956,905 

708,174 

313,684 

Industrial . 

13,680 

16,850 

17,378 

Receiving  tubes,  export 

688,171 

2,353,328 

1,274,870 

Land  Transportation  . . 

5,027 

5,830 

5,922 

Picture  tubes,  to  mfrs. 

239,625 

517,395 

421,248 

Amateur  . 

113,092 

111,011 

111,289 

Citizens  Radio . 

1,401 

2,124 

3,829 

Disaster  . 

71 

189 

191 

SEMICONDUCTOR 

SALES 

Experimental . 

Common  carrier . 

488 

985 

439 

1,193 

414 

1,214 

(Source:  RETMA) 

July  '52 

June '53 

July  '53 

Germanium  Diodes 

1,344,636 

3,868,026 

EMPLOYMENT  AND 

PAYROLLS 

(Source:  Bur.  Labor  Statistics) 

June '52 

May '53 

June  '53 

Prod,  workers,  comm,  equip. 
A«.  wfcly.  earnings,  comm. 

268,200 

$64.80 

408,200-r 

$65.20-r 

400,200 

$65.93 

Year  ' 

Previous 

INDUSTRIAL 

Lotest 

Av.  wkly.  earnings,  radio 

$61.58 

$62.49-r 

$63.60 

Ago 

Quorter 

Quarter 

Av.  weekly  hours,  comm. 

40.5 

40.0  -r 

402 

TUBE  SALES 

(Source:  NEMA) 

2nd '52 

1st  '53 

2nd '53 

Av.  weekly  hours,  radio 

40.3 

39.3  -r 

39.5 

Vacuum  (non-receivLng) 

$12,110,000 

$11,340,000 

$10,400,000 

STOCK  PRICE  AVERAGES 

Gas  or  vapor . 

PhototubM  . 

$3,150,000 

$480,000 

$3,140,000 

$930,000 

$3,300,000 

$700,000 

(Source:  Standard  and  Poor's) 

Aug.  '52 

July  '53 

Aug.  '53 

Magnetrons  and  velocity 

Radio— TV  &  Electronics 

291.1 

272.4 

280  0 

modulation  tubes  . . 

$9,830,000 

$10,070,000 

$10,500,000 

Radio  Broadcasters .... 

279.6 

269.3 

274.8 

Gaps  and  T/R  boxes  . . . 

$2,140,000 

$2,050,000 

$1,700,000 

p-provisional;  r— revised 

H6URES  OF  THE  YEAR 

1952  Total 

TOTALS  FO 

1952 

R  FIRST  SEVE 

1953 

N  MONTHS 

Percent  Change 

T«levision  set  production 

6,096,279 

2,517,157 

4,150,525 

+  64.8 

Radio  set  production 

10,934,872 

5,280,079 

7,941,001 

-f  50.3 

Television  set  soles 

6,144,990 

3,116,306 

Radio  set  sales  (except  auto) 

6,878,547 

3,383,862 

Receiving  tube  sales 

368,519,243 

181,128,357 

269,622,417 

+  48.8 

Cathode-ray  tube  sales 

6,120,292 

2,084,934 

4,571,931 

+  119.2 
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PROJECT  TINKERTOY  combines  printed-circuit  techniques  and  assembly  equip¬ 
ment  with  a  system  of  equipment  design  so  that  a  .  .  . 


Robot  Plant  Makes  Electronic  Gear 


Signal  Corps  Radio 
Uses  Five  Transistors 

A  WRIST  radio  worthy  of  mention  in 
even  the  most  imaginative  comic 
strip  has  been  developed  by  the 
Army  Signal  Corps. 

Using  five  transistors  and  capable 
of  receiving  stations  as  much  as  40 
miles  distant,  the  two  and  five- 
eighths  ounce  experimental  re¬ 
ceiver  is  contained  in  a  plastic  case 
two  inches  long,  one  and  an  eighth 
inches  wide  and  three  quarters  of 
an  inch  thick.  The  small  size  is 
made  possible  through  the  use  of 
transistors  and  miniature  compon¬ 
ents,  such  as  the  mercury  battery 
scarcely  larger  than  the  tip  of  a 
pencil.  A  printed-circuit  chassis 
is  used. 

A  short  antenna  and  the  cord  con¬ 
necting  the  hearing-aid  type  ear 
piece,  are  concealed  by  the  user’s 
sleeve.  A  miniature  on-off  switch 
and  a  frequency  control  knob  on  the 
face  of  the  set  are  the  only  adjust¬ 
ments. 

The  set  operates  over  the  upper 
part  of  the  standard  broadcast  band 
from  1,000  to  1,600  kc. 


Five  transistors  ore  used  in  Signal 
Corps  wrist  radio,  which  con  pull  in 
broadcast  stations  40  miles  away 


Joint  NBS-BuAer  project 
yields  building-block  system 
for  design  and  production 

Development  of  a  system  for  the 
automatic  production  of  electronic 
equipment  was  announced  Septem¬ 
ber  19  by  the  Navy  Bureau  of  Aero¬ 
nautics  and  the  National  Bureau  of 
Standards. 

The  program,  code-named  Proj¬ 
ect  Tinkertoy,  resulted  in  the  simul¬ 
taneous  development  of  two  sys¬ 
tems  :  a  production  system  utilizing 
automatic  fabrication  and  assem¬ 
bly  equipment,  and  a  compatible, 
general  system  of  electronic  equip¬ 
ment  design  using  a  modular  con¬ 
cept.  The  two  systems  exploit 
printed-circuit  techniques,  the  use 


of  conducting  paints  for  wires,  thin 
ceramic  capacitors,  adhesive-tape 
resistors,  and  automatic  dip  solder¬ 
ing. 

From  June,  1960,  through  June, 
1963,  approximately  $4,700,000  wa.s 
allocated  by  the  Navy  to  the  Nation¬ 
al  Bureau  of  Standards  for  Project 
Tinkertoy.  About  86  percent  of 
this  amount  was  expended  in  the 
procurement  of  equipment  from  in¬ 
dustry  largely  through  subcon¬ 
tracts. 

^  Companies  Involved — Design  and 
construction  of  most  of  the  produc¬ 
tion  equipment  was  done  by  the 
Kaiser  Electronics  Division  of  Wil- 
lys  Motor  Co.  Some  special  ma¬ 
chines  were  also  designed  and  built 
by  the  Doughnut  Corp.  of  America 
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at  Ellicott  City,  Md.  Specially  de- 
aiirned  automatic  production  teat 
equipment  was  obtained  principally 
from  Communication  Measurements 
Laboratory,  Inc.  of  Plainfield,  N.  J. 
Some  major  engineering  applica¬ 
tions  to  equipment  were  made  by 
Sanders  Associates,  Inc.,  Nashua, 
N.  H.,  including  environmental 
studies  of  completed  units.  The 
Davis  Laboratories,  of  Riverdale, 
Md.  and  the  Navy  Poet  Graduate 
School  at  Monterey,  Calif,  also  ren¬ 
dered  assistance  in  some  phases  of 
the  work. 

►  MDE  Design  System — The  Modu¬ 
lar  Design  of  Electronics  system 
employs  a  series  of  mechanically- 
standardized  and  uniform  modules 
(or  building  blocks),  producible 
within  a  wide  range  of  electrical 
characteristics. 

Each  module  consists  of  4  to  6 
thin  ceramic  wafers,  bearing  vari¬ 
ous  circuits  associated  with  an  elec¬ 
tronic  stage.  Individual  modules 
are  combined  to  form  a  major  sub- 
assembly  of  tubes  and  components. 

►  MPE  Production  System — The 
Mechanized  Production  of  Electron¬ 
ics  system  consists  of  the  mechan¬ 
ized  production  of  ceramic  wafers, 
titanate  capacitors,  and  tape  resist¬ 
ors  and  their  automatic  mechanical 
assembly  and  testing.  The  wafers 
and  tube  sockets  are  made  from  a 
controlled  combination  of  talc,  kao¬ 
lin  and  barium  carbonate.  The  three 
minerals  are  mixed,  filtered  and 
dried  to  a  powder  which  is  further 
refined  and  loaded  into  a  mechan¬ 
ical  device  which  presses  the  wafers 
or  tube  sockets  and  cuts  riser-wire 
notches. 

^Automatic  Inspection  —  During 
each  stage  in  the  mechanized  pro¬ 
duction  provision  is  made  for  100- 
percent  automatic  inspection  by 
both  physical  gaging  and  electronic 
comparison.  Printed  circuits,  resist¬ 
ors  and  capacitors  are  compared 
with  their  electronic  equivalents 
both  before  and  after  assembly  by 
use  of  electronic  computers,  bridge 
circuits  and  other  comparison  de¬ 
vices.  The  testing  code  is  contained 
*  on  punched  cards  that  accompany 
the  wafers  all  through  the  produc¬ 
tion  process. 


Broadcasting  Is  Up  On  All  Fronts 


income  and  employment  as  well 
as  wages  and  taxes  have  moved 
up  substantially  since  1949 

Broad  view  of  the  financial  pattern 
that  radio  and  tv  broadcasting  has 
followed  in  the  past  4  years  is  seen 
in  figures  recently  released  by  the 
Department  of  Commerce. 

People  and  pay  have  increased 
steadily.  A  total  of  66,000  full  and 
part-time  employees,  11,000  more 
than  were  employed  in  1949,  were 
working  for  stations  last  year. 
Average  annual  earnings  for  full¬ 
time  employees  increased  during 
the  period,  from  $4,469  to  $5,559. 

►  Income — Radio  and  tv  broadcast¬ 
ers  took  in  $404  million  in  1952.  In 
1949,  the  figure  was  $262  million. 
Breakdown  for  last  year’s  amount 
shows  that  broadcasting  corpora¬ 
tions  paid  out  $339  million  in 
wages,  salaries  and  extras;  $31  mil¬ 
lion  in  taxes;  $23  million  in  divi¬ 
dends,  leaving  $7  million  as  undis- 


PEOPtE  AND  PAY  IN  RADIO  AND  TV  BROADCASTING 
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AVG  ANNUAL  EARNINGS 
IN  $  THOUSANDS 

1  20  40  60 

THOUSANDS  OF 
EMPLOYEES 

tributed  corporate  income.  The  re¬ 
maining  $4  million  represents  in¬ 
come  of  unincorporated  stations. 

In  1949,  the  following  payments 
were  made:  wages  and  salaries, 
$227  million;  taxes,  $16  million; 
dividends,  $8  million.  Undistrib¬ 
uted  corporate  income  amounted  to 
$9  million.  Unincorporated  stations 
received  the  remaining  $2  million 
in  1949. 

Corporations — Most  radio  and  tv 
stations  are  set  up  as  corporate  org- 

(Continucd  on  pogt  •) 


Color  TV  Timetable 


Industry  thinks  FCC  will 
formally  adopt  NTSC  color  tv 
standards  before  the  end  of 
1963.  At  Commission’s  Sept. 
8  deadline,  no  major  objec¬ 
tions  had  been  filed  against 
adoption.  Interest  now  centers 
in  date  color  receivers  and 
color  programs  will  be  gener¬ 
ally  available. 

•  •  • 

Commission  is  scheduling 
color  demonstrations  and  tests 
to  cover  all  possible  conditions 
. . .  various  light  levels  . . .  via 
coaxial  cable  and  microwave 
.  .  .  close-ups  .  .  .  indoor  and 
outdoor  shots,  including  rapid 
motion  .  .  .  slides. 

•  •  • 

Estimates  on  how  many 


sets  at  what  price  by  when 
are  variable  .  .  .  W.  R.  G. 
Baker  of  GE  says  up  to  75,000 
at  $800  next  year  .  .  .  Emer¬ 
son’s  Fen  Abrams  pledges  a 
price  only  25  percent  above 
black  and  white  18  months 
after  FCC  decisions  .  .  . 
CBS  thinks  first  color  receiv¬ 
ers  will  be  around  $1,000. 

•  •  • 

Crux  of  getting  color  to  the 
viewers  soon  seems  to  be  cost 
of  receiver  tube  and  three¬ 
eyed  tv  camera  .  .  .  RCA 
color  picture  tube  is  quoted 
at  anywhere  from  $176  to 
$260  .  .  .  Lawrence  tube  is 
claimed  possible  at  $100  .  .  . 
CBS  estimates  cost  of 
matched  trio  of  camera  orthi- 
cons  at  $6,700. 
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New  Sylvania  i 
lOOO'hour  TR  Tube, 
1B63B 


the  most  important  advance  in 
'ube  design  in  the  past  4  years 


Sylvania  engineers  are  engaged  in  a  continuing 
program  to  provide  increased  dependability  and 
longer  life  to  their  electronic  tubes  ...  for  both 
commercial  and  civilian  applications. 

One  of  the  most  important  results  of  this  program 
is  the  recent  development  of  the  cermet  ignitor 
electrode.  Tliis  new  electrode  is  capable  of  with¬ 
standing  extremely  high  temperatures  for  long 


periods  of  time,  thus  making  possible  Sylvania*S 
1000-hour  tube,  the  1B63B. 

This  new  ignitor  is  an  important  step  forward  in 
TR  Tube  design  . . .  one  more  reason  why  it  pays 
to  specify  SYLVANIA! 

For  further  information  concerning  the  full  line  of 
Sylvania  TR  and  ATR  Tubes, 
simply  mail  the  coupon. 


Sylvania  il«<lric  Product*  liK.  * — 

Dapl.  3E-1010,  1740  Broadway  ■ 

Now  York  19,  N.  Y. 

Please  send  me  further  data  on  Sylvania’s  improved 
JB63B  Tube.  Also  new  descriptive  folder  showing  the 
full  line  of  TR  and  ATR  Tubes. 


LIGHTING  •  RADIO  •  ELECTRONICS  •  TELEVISION 


Name. 


In  Canada;  Sylvania  Eloctric  (Canada)  Lid, 
Univartily  Taw«r  Bldg. 

St.  Catharin*  Si.,  Moniraal,  P.  O. 


Wont  more  informolion?  Utc  post  cord  on  loti  pogc 
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anizations  at  present.  However, 
there  are  still  a  number  of  un¬ 
incorporated  stations.  According  to 
the  Commerce  Department,  there 
are  1,000  stations  in  the  U.  S. 
owned  by  entrepreneurs  or  part¬ 
nerships  and  the  number  has  re¬ 
mained  constant  for  the  past  4 
years.  Nearly  all  new  stations  that 
have  come  on  the  air  since  1949 
have  been  set  up  as  corporations. 

U.  S.  Studies  Electronic 
Employment  Trends 

High  employment  in  the  electronics 
industry  will  not  only  be  sustained 
throughout  this  year  but  may  even 
go  higher  than  the  top  546,000 
workers  set  in  March  of  this  year, 
if  the  brisk  radio  and  tv  market 
anticipated  by  manufacturers  de¬ 
velops,  according  to  a  Labor  De¬ 
partment  study  of  employment 
trends  in  the  industry. 

While  indications  are  that  mili¬ 
tary  contracts  will  begin  to  taper 
off  the  last  of  the  year,  it  is  ex¬ 
pected  that  there  will  be  substantial 
amount  of  military  electronic  pro¬ 
duction  for  several  years,  making 
iKse  of  a  sizeable  number  of  work¬ 
ers.  In  mid-1953,  almost  200,000 
workers  were  estimated  to  be  en¬ 
gaged  in  military  electronics  pro¬ 
duction,  according  to  the  report. 

►  Future — Although  radio  and  tv 
set  production  probably  will  em¬ 
ploy  a  smaller  proportion  of  the 
industry’s  work  force  in  the  years 
ahead  than  before  Korea,  the  study 
concludes  that  it  will  be  the  most 
important  determinant  of  elec¬ 
tronic  employment  for  the  next 
decade.  The  report  predicts  that 
while  electronic  tube  manufactur¬ 
ing  is  likely  to  decline  moderately 
after  the  defense  peak,  it  will  re¬ 
main  at  a  high  level  due  to  the 
large  replacement  market  for 
defense  equipment  along  with 
growing  civilian  markets. 

Commercial  and  industrial  elec¬ 
tronics  manufacturing  is  seen  as 
having  great  expansion  in  the  fu¬ 
ture  but  the  report  notes  that  this 
segment  of  the  industry  employs 
only  a  relatively  small  part  of  the 
electronics  work  force. 


THIRTY-YEAR  trend  in  tronsocean  telegroph  shows  clear  crossover  point,  os  .  .  . 


Wireless  Finally  Passes  Cable 


Radiotelegraph  carriers 
handle  most  paid  traffic; 
overseas  phone  calls  rise 

Three  dots  picked  out  of  the  sether 
at  St.  Johns,  Newfoundland  a  half 
century  ago  marked  the  birth  of  a 
precocious  infant  in  the  world  of 
communications. 

Proponents  of  transoceanic  radio¬ 
telegraph  were  quick  to  foretell  the 
demise  of  the  ocean  cable  and  the 
rapid  ascendancy  of  the  new  art. 
However,  change  is  not  always 
accomplished  overnight  even  in  elec¬ 
tronics  and  it  has  only  been  within 
the  past  two  years  that  Marconi’s 
brainchild,  now  matured  to  a  mel¬ 
low  middle  age,  has  become  the 
prime  carrier  of  international  com¬ 
munications. 

►  Trends — The  chart  depicts  thirty 
years  of  international  communica¬ 
tions  in  and  out  of  the  United 
States.  A  steady  growth  in  radio¬ 
telegraph  traffic  is  evident  through 
the  years. 

The  large  decline  in  traffic  during 
the  war  years  may  be  misleading 
since  only  paid  messages  are  count¬ 
ed.  During  the  war,  both  radio  and 
cable  facilities  were  placed  at  the 
disposal  of  the  government  and  total 
traffic  for  the  period  is  not  available. 
The  smaller  peaks  and  valleys  pri¬ 
marily  denote  world  business  fluc¬ 
tuations. 

The  ocean-cable  business,  already 


a  mature  industry  in  the  early  twen¬ 
ties,  shows  a  slight  decline.  How¬ 
ever,  the  cables  are  still  vital  and 
for  several  reasons,  particularly 
their  use  in  diplomatic  communica¬ 
tions,  will  retain  an  important  role 
for  many  years  to  come.  (Note: 
Prior  to  1942  ocean-cable  traffic  fig¬ 
ures  were  made  available  only  at  5- 
year  intervals.) 

►  Radio  Expansion  —  Radiotele¬ 
graph  carriers  have  been  steadily 
expanding  their  plants.  In  1948,  69 
countries  were  linked  with  the  U.  S. 
by  radiotelegraph  circuits;  by  1952 
this  had  grown  to  84.  Traffic  han¬ 
dling  capacity  has  likewise  been 
upped  by  increasing  uee  of  auto¬ 
matic  equipment  and  various  kinds 
of  multiplex  systems.  Customer  con¬ 
venience  has  been  enhanced  by  pri¬ 
vate-line  arrangements  that  make 
international  communications  as 
simple  as  typing  a  memo. 

►  Transients — The  marked  postwar 
decline  in  cable  traiflc  is  largely 
accounted  for  by  a  reduction  in  the 
number  of  messages  transiting  the 
U.  S.  on  their  way  to  other  coun¬ 
tries.  Traditionally  these  messages 
have  made  at  least  one  leg  of  their 
journey  over  the  important  North 
Atlantic  cable  circuits.  In  recent 
years,  there  has  been  a  trend  to 
direct  radiotelegraph  communica¬ 
tion  even  between  the  smaller  coun- 

(ContiniMd  on  page  10) 
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is  why  Sprague 
Type  DFiP  Twist-Loks'' 
are  the  preferred 


ELECTROLYTIC 

CAPACITORS 


Leading  television  se^  makers  rely  on  Sprague 
as  their  major  source  foir  electrolytic  capacitors. 

Stability  under  maximum  operating  conditions 
plus  outstandingly  1-o-n-g  service  life  are  the  ' 
engineering  reasons  for  this  preference. 

From  the  business  standpoint,  it  makes  good 
sense  to  deal  with  a  supplier  whose  quality  of 
product  is  uniformly  excellent  and  who  has  the 
largest  production  facilities  in  the  industry. 

And  now  a  new  plant  is  being  completed  to 
permit  Sprague  to  accept  an  even  larger  portion 
of  your  requirements. 

SPRAGUE  ELECTRIC  COMPANY 
35  Marshall  St.,  North  Adams,  Massachusatts 

Mrod^mark 


Sprague,  on  request,  will  provide 
you  with  complete  application  en¬ 
gineering  service  for  optimum  results 
in  the  design  of  equipment  using 
electrolytic  capacitors. 


WORLD’S  LARGEST  CAPACITOR  MANUFACTURER 
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Want  moft  inforiMtioa?  Un  poit  card  oa  last  paga. 


.'.D_.STKr'  kEPGPT  —  Contmuea 


operating  revenues  or  us 
radiotelegraph  and  ocean-cable 
CARRIERS-I9SI 


1 

INCLUDES  ALL-AMERICAN  CABLES  6  RAOICX 
commercial  CABLE  ,  MACKAY  RADIO  BTEL 


tries  of  the  world. 

A  drop  in  cable  trafllc  also 
occurred  when  the  Commercial  Pa¬ 
cific  Cable  suspended  operations  in 
November  1961,  Transpacific  traffic 


PENNSYLVANU  led  all  other  states 
in  increased  tv  set  business  for  the 
first  six  months  of  1958  with  a  75,- 
000  unit  increase  over  shipments 
for  the  same  period  last  year. 

Thirteen  other  states,  shown  in 


is  now  handled  by  radiotelei^raph. 

►  Telephone — A  bustling  parvenu  in 
the  communications  picture  is  ra¬ 
diotelephone.  From  a  prewar  aver¬ 
age  of  50,000  paid  calls  yearly,  in¬ 
ternational  telephone  now  handles 
nearly  one  million  calls  a  year.  Ra¬ 
diotelephone  service  is  available  to 
93  countries  as  against  81  in  1948. 

Increasing  use  of  single  sideband 
and  multiplexing  equipment  is  an 
important  trend  in  radiotelephone 
too. 

►  Economics  —  International  tele- 
g]raph  is  a  thirty-miilion-dollar  busi¬ 
ness.  Profits  accruing  to  the  stock¬ 
holders  are,  however  frequently 
measured  in  only  five  figures — even 
for  large  companies.  The  pie-chart 
illustrates  how  the  three  largest  in¬ 
terocean  carriers  divide  the  total. 


bar  chart,  had  increases  of  over  20,- 
000  sets  each.  Far  and  mid-west 
states  fared  best  in  increased  sales. 
All  states  had  a  higher  volume  ex¬ 
cept  Ck>nnecticut,  Delaware,  New 
Jersey  and  Rhode  Island. 


Supply  of  Technicians 
Is  Critically  Short 

Lack  of  subprofessional  aids 
aggravates  engineer  shortage; 
training  programs  lagging 

Electronics  engineers  are  still 
critically  short  in  number  and 
college  enrollment  figures  indicate 
that  the  shortage  will  persist  at 
least  through  1956.  Industry  can 
make  the  best  use  of  available  en¬ 
gineers  by  freeing  professionally 
trained  engineers  from  routine 
chores  and  aiding  them  in  imple¬ 
menting  their  designs.  Both  these 
tasks  require  well-trained  tech¬ 
nicians  and  competent  craftsmen. 
Unfortunately,  the  supply  of 
qualified  electronics  technicians  is 
also  critically  short  and  apprentice 
training  has  been  on  the  downgrade 
for  some  time. 

^  Technical  Institutes — Technician 
training  is  the  function  of  67  tech¬ 
nical  institutes  throughout  the 
U.  S.  Toal  enrollment,  including 
part-time  and  evening  students,  is 
over  50,000.  Eleven  of  these  schools 
with  a  full-time  enrollment  of  1,858 
and  a  part-time  enrollment  of  1,594 
are  devoted  entirely  to  training 
electronics  technicians;  88  other 
schools  offer  courses  in  electronics 
to  their  18,308  full  and  22,877  part- 
time  students.  The  schools  include 
state  and  municipal  institutes,  pri¬ 
vate  endowed  and  proprietary  insti¬ 
tutes,  extension  divisions  of  col¬ 
leges  and  universities  and  YMCA 
schools. 

►  Management — Proprietary  insti¬ 
tutes  have  long  held  the  lead  in 
electronics  training.  But  the  bal¬ 
ance  is  shifting  as  college  extension 
programs  expand  rapidly.  In  1951, 
90  percent  of  all  electronics  tech¬ 
nicians  came  from  proprietary 
schools  as  against  81  percent  in 
1962.  Graduates  of  college  exten¬ 
sion  programs  accounted  for  11 
percent  of  the  class  of  1961  and 
Hi  percent  of  1952  graduates. 

►  Curriculum — Technical  institutes 
offer  intensive  training  in  vacuum- 

(CentiniMd  on  page  14) 
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...you’re  invited  to 
concentrate  your 
5  major  eiectronic 
component  problems 
with  the  industry’s 
most  experienced  and 
No.  1  electronic 
component  source 


Want  morn  information?  Um  post  cord  on  last  pago. 
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m.  PRINTED  lUCTRON\CjlRCUITS 


iAVARIABURtSISTORSj™|| 


S«f<«s  20  Miniature 
with  a.  c.  line  switch 


Series  30 
Dual  Concentric 
Control  and  Switch 


Series  30 
Dual  Concentric 
Dual  Switch 


3  i  CAPACITORS 


Lev«r  Switch 


Industrial  Switch  Kit 


Slide  Switch 


BC  Tubular 


Miniature 

Feed-Thru  HI-KAPS^ 


High  Accuracy 
Capacitors 


Stond-off 


Button -Style 


Miniature  Resistor  and 
Resistor-Capacitor  Units 


Standard  Triode 
Couplate'^ 


Vertical  Integrator 


Special  Plates  Audet^ 

to  suit  manufacturer's  Audio-detector  plate 
requirements 


Pendet  <ti 
(Pentode  detector 
coupler) 


Model  II  Ampec'^ 
Standard  3 -stage 
amplifier 


Tone  Switch 


TV  HI-VO-KAPS^ 


/  Tubular 
Ceramic  Trimmer 


Transmitting 

Capacitors 


Pentode  Couplates  it> 


SWITCHES 


For  Salel 


These  and  100^001 
other  Centralah  quality 
electronic  components 


\T^HETHER  you  buy  electronic  components  in 
’  ^  small  lots  or  by  the  carload  —  no  other  single 
manufacturer  can  offer  you  such  a  uide  choice  in 
standard  or  special  units.  That's  why  Centralab  is  the 
industry's  No.  1  electronic  components  source  Con¬ 
sider  these  facts; 


*  Ccntialab  has  pioneered  more  electronii.  "firsts  '  than 
any  other  manufacturer  in  the  held. 

*  Introduced  Printed  Electronic  Ciicuils  —  more  than 
30,000,000  in  use,  offering  a  new  corKept  in  reducing 
extra  parts,  time,  errors  and  costs. 

*  Gmiralah  ceramics  are  second  to  none  —  you  can  ob¬ 
tain  grade  Li  and  L6  Suanie. 

*  You  can  count  on  the  production  facilities  of  utt>i 
conveniently  Icxated  plants. 

*  Over  200  research  and  production  engineers  are  con¬ 
stantly  sedcing  to  improve  present  CRL  products 

*  Unparalleleil  engineering  assistance  offered  in  the  devel¬ 
opment  of  ciMnponents  for  specific  TV,  FM,  military 
and  commercial  electronic  reejuirements. 

You  can  rely  on  Centralab  electronic  components. 
Each  is  the  result  of  more  than  30  years'  experience 
working  in  eextperation  with  manufacturers  all  over 
the  world.  For  complete  performance  data  on  produc  ts 
shown  —  and  engineering  specifications  —  check  in¬ 
formation  wanted  and  mail  the  coupon. 


Midget  triode 
Couplate  <ti 


Filplate'^ 
(by-pass  &  filter 
application) 


PkiKsrad  me  information  on  these  Centralab  products 
□  Controls  □  Switches  □  Capacitors 

□  Printed  Electronic  Circuits  □  Ceramus 


A  Divisi*ii  •!  GlM«*Uni«n  liK. 
Milwawku*  I,  Wiscarsain 


In  Canada,  lai  2M,  Afax,  Canada 


CafHp«l«b,  A  Dfuitlqii  •!  kic. 

•14-J  B«  Koof#  Ava.p  mHwuh—  WU. 


Model  III  Ampec'^ 
Miniature  3-stage 
amplifier 


Custom  Ceramics 
(Steatite,  Centradite. 
Zirconite.) 


Metalized  Ceramics 


,Addrxss.. 


City.. 


c 


.Zone 


.StaU. 
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tube  technology,  basic  science  and 
mathematics.  Options  are  available 
in  radio  and  television,  electronics, 
and  industrial  instrumentation. 
Graduates  qualify  for,  various  posi¬ 
tions  in  plants  and  laboratories. 
These  positions  range  from  produc¬ 
tion-line  tester  to  junior  engineer. 
Placement  figures  for  a  typical 
class  in  advanced  electronic  tech¬ 
nology  give  the  following  percent¬ 
age  breakdown  by  job  title: 

4ob  Title  Percent 

Junior  engineer .  8.8 

Laboratory  technician .  87.0 

Inatructor  .  9.6 

Tranamitter  engineer  (radio)...  12.8 

Tv  technician  (production) .  24.3  , 

Tv  final  teater  (production) ....  7.6 

100.0 

►  Tsrplcal  School — A  branch  of  New 
York  State  University,  the  Long 
Island  Agricultural  and  Technical 
Institute  at  Farmingdale  offers 
study  options  in  radio  communica¬ 
tions,  electronic  equipment  and  in¬ 
dustrial  instrumentation.  Full-time 
students  take  an  intensive  two- 
year  course  that  presents  roughly 
the  technical  content  of  a  four-year 
E.  E.  course  less  the  advanced  math 
and  design  problems.  Since  1948, 
274  students  have  been  graduated 
In  the  electrical-technology  cur¬ 
riculum. 

►  Job  History — A  typical  1948 
graduate  shows  that  his  first  job 
was  as  a  production  technician, 
later  moving  to  production  super¬ 
visor  and  finally  taking  charge  of  a 
line.  Thirty-three  1962  graduates 
responding  to  a  job  questionnaire 
listed  their  occupations  as  follows: 
junior  engineer,  2;  customer  engi¬ 
neer,  3;  transmitter  engineer,  1; 
instructor,  1;  technician,  6;  tester, 
16;  instrument  repairman,  1;  util¬ 
ity  layout  man,  1;  meter  man,  1; 
and  electrician’s  helper,  2. 

In  addition,  the  institute  runs  an 
evening  division  in  which  electron¬ 
ics  courses  are  also  offered.  About 
250  students  are  participating. 
Regular  courses  include  radio  and 
tv  servicing  and  are  pursued  both 
vocationally  and  avocationally.  Spe¬ 
cial  courses  are  frequently  run  in 
conjunction  with  local  industry  for 
upgrading  personnel. 

►  Craftsmen — Industry  is  likewise 
plagued  by  a  manpower  shortage 
on  the  skilled  craftsman  level.  Here 
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the  shortage  is  being  combatted 
chiefly  through  in-plant  apprentice¬ 
training  and  skill-improvement 
programs.  A  survey  of  510  elec¬ 
tronics  plants  showed  1,766  appren¬ 
tices  training — largely  in  the  metal 
trades.  Other  in-plant  training, 
mostly  short  term,  was  being  given 


Early  adoption  of  new 
standards  seen  spurring 
receivers  and  programming 

Pointing  up  the  electronic  indus¬ 
try’s  almost  unanimous  support 
of  FCC’s  proposed  adoption  of 
NTSC  color  television  standards 
was  the  formal  presentation  of 
fifty-two  pounds  of  technical  doc¬ 
uments.  W.  R.  G.  Baker,  chairman 
of  NTSC,  handed  over  3,823  pages 
of  data  representing  a  million  en¬ 
gineering  man-hours  to  FCC  Chair¬ 
man  Rosel  H.  Hyde.  The  $10  mil¬ 
lion  cost  of  this  research  was  borne 
by  the  industry. 

Besides  their  concurrence  in  the 
NTSC  petition,  several  companies 
independently  filed  endorsements. 

1 

1 


to  30,439  workers.  Training  pro¬ 
grams  are  confined  mainly  to  larger 
establishments;  62  percent  of  the 
plants  with  5,000  or  more  workers 
maintained  training  programs 
while  among  plants  having  100  or 
fewer  employees,  only  14  percent 
had  training  programs. 


They  included  Admiral,  GE,  Hazel- 
tine,  Motorola,  Philco,  RCA  and 
Sylvania.  CBS,  whose  incompati¬ 
ble  system  is  favored  by  existing 
rules,  came  out  strongly  for  the 
new  standards. 

Objections  by  U.  A.  Sanabria’s 
American  Television,  Inc.  were  eco¬ 
nomic  rather  than  technical;  want 
the  Department  of  Commerce  to 
study  the  effect  upon  industry  and 
the  general  economy  before  final 
FCC  action. 

►  Closing  the  Books — Intf  rested 
parties  filed  rll  petitions  and  com¬ 
ments  with  FCC  by  Sept.  23,  at 
which  time  the  books  closed  and 
the  Commission  began  its  final 
deliberations.  In  the  opinion  of 

(Continued  on  page  16) 
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NTSC  CHAIRMAN  W.  R.  G.  Boker  presents  FCC  Choirman  Rosel  H.  Hyde 
52  pounds  of  technicol  documents  supporting  the  NTSC-proposed  color  tele¬ 
vision  standards  while  .  .  . 


Hopes  Run  High  For  Color  TV  In  1954 


A  PHOTO-ENGRAVER'S  CAMERA 

“floated”  on  Barrymounts,  is  iso¬ 
lated  from  floor  vibrations.  Result: 
sharper  images  and  faster  opera¬ 
tion. 


MEET  DEMANDS  OF  MILITARY  SERVICE 

Barry  unit  vibration  isolators  and 
mounting  bases  protect  delicate 
electronic  equipment  in  military 
aircraft  and  in  guided  missiles. 


GRINDER  ACCURACY  PROTECTED 

Barrymounts,  used  to  isolate 
grinders  from  building-bome  vi¬ 
bration,  eliminate  chatter  marks. 
Result:  higher  output  and  better 
finish. 


INSTRUMENT  AND  CONTROL  PANELS 

mounted  on  Barry  isolators,  are 
unaffected  by  vibration  from 
nearby  heavy  machinery.  Result: 
sensitive  adjustments  “stay  put,” 
and  frequent  recalibrations  arc 
avoided. 

IN  ANY  FIELD  OF  MILITARY  OR  INDUSTRIAL  INTEREST 

the  wide  range  of  Barry  products,  and  the  experience  of  Barry  engi¬ 
neers,  can  help  you  solve  shock,  vibration,  and  noise  problems.  Call 
our  nearby  sales  representative,  or  write  directly  to  us.  ' 


CORP. 
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industry  leaders,  the  outcome  is 
bound  to  be  favorable,  but  will  not 
be  announced  until  around  the  first 
of  the  year. 

►  Pioneer  Lookers — Because  there 
are  always  lobbyists,  engineers 
and  others  able  or  willing  to  pay 
some  $1,000  for  an  early  model,  the 
first  color  programs  will  not  be 
seen  merely  by  the  vast  audience 
with  monochrome  receivers.  By 
the  end  of  1964,  according  to  one 
estimate,  there  may  be  upwards  of 
75,000  color  receivers  in  operation. 

Engineers  will  have  at  least  a 
year  of  grace  in  which  to  get  the 
bugs  out  of  their  more  complex 
equipment;  studio  technicians  will 
learn  to  handle  stronger  lights. 

instrument  Business 
Sets  Volume  Record 

Shipments  have  increased 
$100  million  in  5  years 
and  expansion  continues 

Value  of  electrical  instrument  ship¬ 
ments  reached  a  total  of  over  $278 
million  last  year,  an  increase  of  $117 
million  over  1947  shipments,  accord¬ 
ing  tb  figures  released  by  the  Bu¬ 
reau  of  Census.  The  volume  con¬ 
firms  the  growth  of  the  business 
that  has  been  evident  from  the  plant 
expansions  and  acquisitions  of 
firms  in  the  field  during  the  past 
few  years. 

►  Breakdown  —  Census  divides 

measuring  instruments  into  three 
groups,  integrating  instruments, 
test  equipment  and  other  instru¬ 
ments.  Of  the  three,  test  equipment 
for  testing  electrical,  radio  and 
communications  circuits  and  motors 
was  the  big  item,  accounting  for 
$139  million  of  the  grand  total  last 
year.  The  other  categories  ac¬ 
counted  for  $68  million  and  $75  mil¬ 
lion  respectively.  In  1949  test 
equipment  shipments  were  valued 
at  $64  million  while  integrating 
instruments  totaled  $63  million 
and  other  measuring  instruments 
reached  a  volume  of  $37  million. 

^  Companies — Indication  of  how 
companies  in  the  field  fared  last 


year  is  seen  in  the  following  sales 
figures  taken  from  a  list  compiled 
by  the  National  City  Bank  of  New 
York: 


Company 

Applied  Research  Labs. 
Beckman  Instruments  . 

19S2  Sales 
(Thousands) 

.  $2,964 

. 14,400 

.  8,001 

Norden  LaSoratorles  . . 
Nuclear  Instrument  . . . 

Hervomechanisms  . 

Taylor  Instrument  .... 
Telecomputing  Corp.  . . 

Tracerlab  . 

ITItrasonlc  Corp . 

Vlctoreen  Instrument  . . 
Vitro  Manufacturing  . . 

.  8;252 

.  1,178 

.  10,162 

.  21,623 

.  1,665 

.  12,276 

.  2,108 

.  1,803 

.  2,240 

^Expansions — Further  indication 
of  the  growth  of  the  instrument 
business  is  .seen  in  the  following 
plant  expansions  and  acquisitions 
that  have  been  announced  since  the 


first  of  the  year  by  companies  in 
the  field: 

American  Car  &  Foundry  entered 
the  business  recently  with  the  pur¬ 
chase  of  Avion  Instruments;  Beck¬ 
man  Instruments  has  announced 
plans  for  a  $2  million  plant  in  Cali¬ 
fornia  and  has  opened  a  large  new' 
plant  in  New  Jersey;  Bendix  en¬ 
tered  the  field  with  the  purcha.se  of 
the  Ultra-Viscoson,  a  device  that 
meters  fluid  flow;  DuMont  opened 
a  118,000  sq  ft  plant  for  the  manu¬ 
facture  of  cathode- ray  instruments 
this  year;  T.  A.  Edison  acquired 
Measurements  Corp. ;  General  In¬ 
strument  has  acquired  a  fourth 
plant;  G.  M.  Giannini  built  a  $600,- 
000  plant  and  opened  a  European 
subsidiary;  Texas  Instruments  is 
completing  a  $1  million  plant  in 
Dallas. 

^  Abroad — Companies  overseas  are 
also  cashing  in  on  increasing  in¬ 
strument  business.  H.  F.  Dever, 


president  of  Browm  Instrument  Di¬ 
vision  of  Minneapolis  Honeywell 
estimated  that  the  use  of  instru¬ 
mentation  and  automatic  control 
equipment  in  Great  Britain  and  on 
the  continent  had  increased  at  least 
60  percent  since  the  end  of  World 
War  II. 

U.  S.  Surveys  TV 
Purchasing  Plans 

More  people  plan  to  buy 
receivers  this  year  than  last 
and  expect  higher  cost 

Proportion  of  people  planning  to 
buy  tv  sets  this  year  increased  sub¬ 
stantially  over  the  proportion  with 
such  plans  last  year,  according  to 
the  Federal  Reserve’s  survey  of  con¬ 
sumer  finances  made  early  this  year. 
The  higher  level  of  tv  sales  so  far 
this  year  seems  to  substantiate  the 
survey’s  results. 

According  to  the  study  of  all  ap¬ 
pliance  purchases  planned  in  1953, 
ranging  from  tv  to  washing  ma¬ 
chines,  plans  to  buy  tv  sets  showed 
the  largest  increase  along  with  fur¬ 
niture.  The  figure  for  those 
people  with  definite  or  probable 
plans  to  buy  tv  sets  increased  by  3 
percent  since  1951.  The  proportion 
of  those  people  that  only  indicated 
uncertain  tv  spending  plans  also  in¬ 
creased  in  the  two-year  period  by 
1.4  percent. 

►  Cost — Although  the  percentage  of 
respondents  to  the  survey  expect¬ 
ing  prices  in  general  to  be  stable  or 
to  decline  during  1953  was  much 
larger  than  a  year  earlier,  the 
amount  to  be  spent  on  specific  items 
was  expected  to  be  greater.  For  tv 
.sets,  people  expected  to  spend  $250 
in  1961,  $300  in  1962  and  $320  in 
1963. 

►  Income  Factor — The  survey 
shows  that  in  1962  people  with  in¬ 
comes  of  $6,000  or  more  purchased 
tv  sets  much  less  frequently  than  in 
1961  while  the  lower  income 
brackets  bought  at  about  the  same 
or  a  slightly  higher  rate.  This  dif¬ 
ference  probably  reflects  the  ac- 

(CMtiaMd  on  page  II) 
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Brush  and  track  on 
face  of  windinc  instead  of  periphery; 
for  panri  mounting,  dial  rereisible  to 
read  0-llt  or  0-185  eolta.  output; 
H-inch  insulated  shaft;  improTed 
terminal  plate  with  circuit  aM  con¬ 
nections  dearly  shown;  Q-R  unit 
brush;  metal  base 
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(luiflition  of  sets  by  the  higher 
income  groups  in  previous  years. 

In  early  1952,  more  than  one-half 
of  the  respondents  with  incomes  of 
$6,000  or  more  owned  tv  sets  as 
compared  with  much  smaller  pro¬ 
portions  among  the  lower  income 
groups. 

►  Where — Nearly  one-half  of  the 
people  surveyed  in  northeastern 
states  owned  sets  in  early  1952  in 
contrast  to  about  three-tenths  in  the 
west  and  one-eighth  in  the  south. 


Electronic  Firms  Size 
Up  The  Sales  Dollar 

Material  and  labor  costs 
took  almost  90  cents  from 
each  consumer  dollar  collected 

Shiny  Salks  Figures  set  down  by 
companies  in  the  electronics  field  so 
far  this  year  lose  some  of  their  lus¬ 
ter  when  an  analysis  is  made  of 
where  sales  dollars  go.  Last  year, 
for  every  dollar  collected  from  cus¬ 
tomers  by  eight  major  electronic 
manufacturers,  only  2.5  cents  was 
left,  by  the  time  all  bills  were  paid, 
for  payments  to  shareholders  and 
for  reinvestment  in  the  business. 
This  year,  the  amount  may  be  even 
smaller  if  material  and  labor  costs 
keep  rising  and  cannot  be  offset  by 
price  increases. 

In  1962,  materials,  supplies  and 
.services  bought  from  outside  sup¬ 
pliers  by  these  companies  took  62.8 
cents  out  of  each  sales  dollar.  Em¬ 
ployment  costs  took  an  additional 
36.2  cents,  taxes  accounted  for  6.S 
cents,  depreciation  cost  2.2  cents 
for  each  dollar  leaving  1.2  cents  for 
shareholders  and  l.S  cents  for  rein¬ 
vestment  in  the  business. 

►  Companies — Breakdown  of  expen¬ 
ditures  for  each  of  the  eight  firms 
varied  considerably,  however,  for 
some  of  the  items.  For  materials, 
top  pairment  was  66.4  cents  of  each 
sales  dollar.  The  low  was  42.3 
cents.  Wages  ranged  from  28.2 
cents  to  41.5  cents.  Taxes  also 
varied  widely  from  2.1  cents  to  16.4 
cents.'  Payments  for  depreciation,  to 

II 


shareholders  and  for  reinvestment 
in  the  business  were  relatively  con¬ 
stant  for  the  group  during  1952. 


►  Changes — Compared  to  1951,  ma¬ 
terial  costs  for  many  electronic 
manufacturers  went  up  substan¬ 
tially  last  year,  as  much  as  6  cents 
for  each  sales  dollar  collected,  in 
some  cases.  Higher  sales  volume  last 
year  over  1951  dropped  labor’s  per¬ 
centage  of  the  sales  dollar  however, 
even  though  the  total  cost  was  high¬ 
er.  Other  items  showed  relatively 
little  change  for  the  years  1951 
and  1952. 

Indications  are  that  material  and 
labor  costs  are  taking  a  still  bigger 
bite  out  of  the  sales  dollar  this  year. 
Most  recent  price  increases  have 
been  blamed  on  rising  labor  and 
material  costs.  However,  rising 
sales  may  lower  the  percentage. 


ALUMINIZED  picture  tube  output  gains  in  volume  os  .  .  . 


Picture  Tube  Makers  Expand  Plants 


Some  tube  manufacturers  are 
jumping  on  the  aluminizing 
bandwagon;  others  hold  out 

Television  picture  tube  production 
is  way  ahead  of  last  year’s  output 
yet  some  manufacturers  are  still  ex¬ 
panding  facilities  and  expect  even 
greater  production  in  the  future. 
Output  of  picture  tubes  through 
July  of  this  year  is  more  than 


double  last  year’s  production  for  the 
period. 

►  Pro — One  reason  for  the  plant  ex¬ 
pansions  in  the  face  of  present  high 
output  is  that  some  companies  see 
a  continuing  rise  in  the  demand  for 
aluminized  tubes  from  set-makers 
and  they  want  to  be  ready  for  it. 
They  feel  that,  like  the  rectangular 

(Ceatimitd  on  pag«  20) 
October,  1953  — ELECTRONICS 


ELECTRIC 


Primary  af#llcaHan  and  iypa  numbar 


MOTOt  CONTROL 


FG-27.A 


Gl-CU 


Gl-572e/FG  67 
Gt-5830/rO-4» 


GI-3C23 


GI-5720/FG-33  (3  alactrodar) 


1000 


HIGH  CURRENT  AMPLIFICATION 


GI-5560/FG  93  (4  alactrodas) 


1500 


Gl-5544 


0.02 


0.06 


GL-5663 


FG-172 


Gl-2021 


FG-105 


Gl>5727  (spMinI  kMt(r-cttli«4«  CMistnictiaa) 


Gl-6044 


GL-502-A  (matol) 


Gl-5545 


GL-2050  (glots) 


100 


Gl-414 


Gl-627 


0.64 


12.3 


150 


Gl-5855 


Gl-678 


WELDINO  CONTROL 


FG-154 


GI-5560/FG-95 


GI-5359/FG.57 


Gl-5632  (flotl 


Gl-6011  (got  and  marcury) 


750 


FG-172  (matal) 


0.045 


FG-105  (gloit) 


SPECIAL  APPLICATIONS 

•Gl-5662 


REGULATED  POWER- SUPPLY 


FG-81-A  (3  ala<trodat) 


**Gl-885  (2.5-v  haotar) 


350 

350 


FG-98-A  (4  alactrodat) 
FG-97 


5000 


p  circuit! _  I 


'GL-884  (6.3-v  haotar) 


MODULATOR  SERVICE 


Primary  appllcatian  and  lyp*  nwmbar 


Paak  valH, 
invarto 


*for  alactronk-blankat  control 


••for  occiUotcopa 


GENERAL 


Designers  — The  :  ‘  tube. ..find  it  with  G.E.s 

NEW  Sim-KAmG  SERVICE 
ON  rilYRATRONS! 


Your  elearonic  circuit  may  require  a  coa> 
trol  tube  with  special  performance.  Even 
General  Electric’s  36  tbyratrons— largest 
choice  in  the  industry— may  not  include  a  type 
whose  published  ratings  are  identical  with  the 
tube  you  need. 

Here  G.  E.’s  Thyratron  Spot>rating  Service 
takes  over.  Published  tube  ratings,  such  as 
those  listed  on  this  page,  apply  to  onfy  one  set 
of  pre-established  conditions.  Under  different 
circuit  conditions,  a  G*E  thyratron’s  voltage 
or  ctirrent  capacity  may  be  greater.  For  exam¬ 


ple,  if  your  peak  voluge  is  less  than  1230  v. 
Type  GL-3C23  in  praaice  may  be  found  able 
to  handle  in  excess  of  1.3  amp  current. 

General  Electric  always  is  glad  to  recom¬ 
mend  such  possibilities,  after  study.  You  can 
have  a  thyratron  that  custom-fits  your  circuit— 
at  the  same  time,  one  that’s  industry-tested  for 
performance.  You  will  save  by  installing  a 
type  already  in  large  production! . . .  With  the 
list  below  as  your  guide,  write  pinpointing 
your  thyratron  needs!  General  Electric  Costs- 
patty,  Tube  Department,  Schenectady  S,  N.  Y. 


FOR  EVERY  APPLICATION,  A  CHOICE  OF  PROVED  G-E  THYRATRONSi 
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practices  in  the  radio  and  television 
industry.  Interested  parties  may 
submit  their  views  not  later  than 
October  8th,  at  which  time  they 
will  be  given  an  opportunity  to  be 
heard  orally.  Copies  of  the  pro¬ 
posed  rules  may  be  obtained  from 
the  Commission. 


tube,  the  aluminized  tube  is  here  to 
stay  and  is  a  feature  that  will  not 
be  by-passed. 

Aluminizing  proponents  estimate 
that  it  increases  the  light  output  by 
approximately  2  to  1  over  nonalu- 
minized  tubes.  They  say  that  the 
tubes  enable  set  makers  to  use 
smaller  power  tubes  because  of  the 
increased  brightness.  One  major 
tube  maker  now  estimates  that  alu¬ 
minized  tubes  account  for  half  of 
its  total  production  and  may  reach 
75  percent  when  new  facilities  are 
completed. 

►  Other  side — But  not  all  tube 
manufacturers  are  convinced  that 
aluminizing  is  worth  the  problems 
that  it  brings  about.  Dissenters 
point  out  that  the  aluminizing 
operation  takes  as  much  space  as 
the  exhausting  operation  and  sub¬ 
stantially  decreases  the  number  of 
tubes  that  can  be  produced  in  a  day. 

With  rejects  higher  and  costs  up 
between  10  and  16  percent  on  each 
tube,  these  companies  do  not  at 
present  favor  the  operation.  They 
say  the  difference  in  picture  bright¬ 
ness  is  affected  by  viewing  condi¬ 
tions  so  that  in  the  wrong  light,  the 
difference  in  picture  brightness  is 
not  noticeable.  They  also  point  out, 
that  despite  statements  made  by 
aluminizing  proponents,  the  de¬ 
mand  for  the  tubes  has  not  been 
an  important  factor. 


inoustnial  tv  sales  estimates 
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Industrial  Television 
Sales  Outlook  Is  Bright 

Companies  see  $6  million  in 
soles  for  this  year  as  appli¬ 
cations  and  output  increase 


JMTS 


gang  of  thieves  in  the  act  of  pilfer¬ 
ing  the  stockroom  of  an  RCA  tele¬ 
vision  service  branch.  The  camera. 
Despite  the  large  amount  of  promo-  concealed  in  the  rafters  and  focused 
tion  that  industrial  television  has  on  the  loading  platform,  gave  Holly- 
received,  sales  of  equipment  in  the  wood  police  watching  a  receiver  in 
past  have  not  been  large.  But  now,  an  upstairs  room  a  front-row  seat, 
with  more  companies  in  the  field, 
better  equipment  and  lower  prices, 
sales  of  the  units  have  become  sub- 

stantial  and  manufacturers  esti-  '11^9^1^131  ROUnOUp 
mates  indicate  that  sales  this  year  Bright  profits  for  this  year  con- 
may  reach  $6  million,  a  ten-fold  in-  tinned  to  be  reported  by  companies 
crease  over  last  year’s  estimated  in  the  electronics  field  along  with 
business.  new  security  transactions.  In  al- 

This  year  prices  roughly  average  most  every  case,  firm’s  reported 
$2,000  for  a  camera  and  the  predic-  earnings  substantially  above  those 
tion  of  $6  million  in  sales  represents  for  similar  periods  in  1952.  For  19 
the  beginning  of  sizable  production,  companies,  the  net  profit  picture 
The  vidicon  tube  has  come  down  in  for  six  months  looked  as  follows : 
price,  from  approximately  $600  at  Net  Profit 

its  introduction  to  a  July  price  of 
about  $345.  Sales  managers  and 
customers  agree  that  similar  price 
reductions  have  been  a  main  factor 
accounting  for  sales  increases  this 
year.  They  expect  prices  to  be  even 
The  Federal  Trade  Oommisston  lower  next  year 
has  announced  a  hearing  on  pro¬ 
posed  business  rules  for  the  radio 
and  television  industry  to  be  held 
in  Washington  at  the  Federal 
Trade  Commission  Building  on  Oc¬ 
tober  8th. 

The  business  rules  represent  a 
proposed  revision  and  extension  of 
rules  promulgated  in  1939  for  the 
radio  receiving  set  manufacturing 
industry  (EiiBCTRONlCS,  March, 

1952,  p.  6).  Rules  have  to  do 
with  misbranding,  misrepresenta¬ 
tion  and  deceptive  selling  methods. 

The  purpose  of  the  proceedings 
is  to  provide  for  a  cooperative  pre¬ 
vention  of  unfair  and  deceptive 


Company 
American  Phenolic 

AT&T  . 

Arvin  (8  m) . 

Audio  Devices... 

Bendlx  (  m) . 

Clevlte  Corp . 

CBS  (26  wks)... 
Daystrom  (3  m)  . . 
Decca  Records  . . 

T.  A.  Edison . 

Federal  Mfg.  ft 
Encr-  (12  m)  . . . 
General  Precision . 

IBM  . 

San^mo  Electric 
Servomechanisms . 

Sperry  . 

Standard  Coil  . . . 
Webster-ChlcaRO  . 
•Loss 


Radio-TV  Fair  Trade 
Hearing  Set  By  FTC 


►  Applications — Finding  new  ways 
to  use  tv  is  still  a  problem,  despite 
price  reductions.  One  company  re¬ 
cently  demonstrated  that  the  equip¬ 
ment  could  be  used  in  a  butcher 
shop  to  show  shoppers  at  the  counter 
choice  cuts  of  meat  from  inside  the 
icebox.  The  military  is  also  taking 
to  tv.  GI’s  trucked  cameras  to  mock 
battle  lines  so  tliat  brass  hats  could 
witness  the  progress  of  battle  as  it 
t(K)k  place. 

Perhaps  the  most  unusual  appli¬ 
cation  made  recently  took  place  in 
Holl3rwood,  California.  There  the 
equipment  was  used  to  detect  a 


►  Offerings — G.  M.  Giannini  offered 
an  issue  of  18,316  shares  of  com¬ 
mon  stock  (par  $1)  at  $12  per 
share.  Pr(K;eeds  will  be  used  for 
general  corporate  purposes. 

Soundscriber  offered  to  common 
stockholders  the  right  to  subscribe 
for  15,588  additional  shares  of  com¬ 
mon  (no  par)  at  $6.25  per  share, 
at  the  rate  of  1  new  for  7i  shares 

(CMtinutd  on  pogc  22) 
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RAYTHEON 


Picture  Tubes'^ 


FftOAt 
/  THIS 

9  NEW 


PLANT 


The  very  newest  equipment*  and 
the  most  advanced  pr^uction  tech¬ 
niques  combine  in  this  great  new 
Raytheon  plant*  to  produce  the  finest 
quality  big  screen  (21**  24",  27") 
TV  Piaure  Tubes  ever  made. 

To  make  possible  efficient  mass 
production  of  giant  size  picture  tubes, 
Raytheon  had  to  originate  specifica¬ 
tions  for  some  of  the  world’s  largest 
tube  manufacturing  units. 

Under  this  one  roof,  to  insure  per- 
fea  screens  and  most  economical 
production*  you’ll  find 

—  TNI  WOllA'S  lAtCMT  tlTTUNU  CON- 
VIYOC,  Ma«M«  •#  haiieNiif  tw*  hwnUreU 
•nU  tea  17*  tvlta*  at  a  tiaia 

—  A  lAKI-OUT  OVIN  1M  TICT  LON«|  tAa 
larfaet  MH 


—  TM  MUUm  IXNAUIT  MAOlim  IVtt 
•UMYl  MS  faat  laam  a  ttaaMlaaC*  ilMWlaaHy 
CraU  baaaty  tiMt  taavayt  Ma  Mg  taUaa 
MaaatM]f  aa  tpatlaWy  CnigaaA  ti^  aar- 
riara  ■appartaC  fraai  tka  iMa  laataaC  a#  aa 
aaCatiraMa  Caar  raVa 

Add  to  these  mAjor  rntnufACturiog 
mirecles*  mechanic  handling*  auto¬ 
matic  testing  and  super-automatic 
processing  equipment  that  (1)  flashes 
the  getter,  (2)  bases  the  tube*  131 
solders  the  leads  to  the  base,  (4) 
sparks  the  tube*  (5)  ages  the  tube. 

It  fotolfl  vp  to  fM»x 

RAYTHION  PICTURt  TlJilS 
ar« 
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held.  Proceeds  are  for  notes  and 
{general  corporate  purposes. 

►  Filings — Raytheon  filed  with  SEC 
covering  6,000  shares  of  common 
(par  $6)  to  be  offered  at  market 
(estimated  $9.75  per  share).  Pro¬ 
ceeds  are  to  be  used  for  general 
corporate  purposes. 

Clary  Multiplier  filed  with  SEC 
covering  30,000  shares  of  common 
(par  $1)  to  be  offered  at  market 
(approximately  $6.75  per  share). 
Net  proceeds  are  to  be  used  for 
working  capital. 

Dynatronics  of  Reno,  Nevada 
filed  with  SEC  covering  200,000 
shares  of  common  stock  to  be  of¬ 
fered  at  par  ($1  per  share).  Pro¬ 
ceeds  are  to  be  used  for  working 
capita)  for  electronic  equipment. 


British  Setmakers 

Radio  show  spotlights 
$350-miliion  industry; 
export  models  featured 

Eakly  this  month,  Britain’s  elec¬ 
tronics  industry  flexed  its  muscles 
at  the  20th  national  radio  and  tele¬ 
vision  show  in  London.  Employing 
185,000  workers,  the  industry  pro¬ 
duces  $350-million  worth  of  equip¬ 
ment  annually;  nearly  $70  million 
of  this  is  earmarked  for  export. 
Over  100  firms  were  represented  at 
the  show. 

►  Television  —  British  setmakers 
are  following  U.  S.  trends  in  home- 
instrument  design.  Nearly  every 
manufacturer  is  introducing  a  17- 
inch  table  model  this  year  and  at 
least  two  firms  have  21-inch  sets. 
Rectangular  tubes  have  now  been 
generally  adopted.  Many  tubes  are 
both  aluminized  and  provided  with 
an  ion  trap  to  prevent  screen  burn¬ 
ing.  Major  circuit  improvement  of 
the  year  is  automatic  picture  con¬ 
trol  that  keeps  brightness  and  con¬ 
trast  despite  signal-strength  varia¬ 
tion. 

Although  British  sets  generally 
have  but  one  channel,  multichannel 
sets  made  to  both  North  American 
and  European  .scanning  standards 


Sonic  Research  filed  with  SEC 
covering  $40,000  of  6-percent  notes 
convertible  into  no  par  common  to 
be  sold  at  par  in  $1,000  units.  Pro¬ 
ceeds  will  be  used  for  working 
capital  to  develop  sonic  and  vibra¬ 
tion  equipment. 

AT&T  plans  to  issue,  in  what  is 
said  to  be  the  largest  offering  ever 
made  by  any  company,  about  $625 
nitllion  of  new  convertible  deben¬ 
tures,  if  stockholders  approve.  Pro¬ 
ceeds  are  to  be  used  to  continue  con¬ 
struction  of  new  facilities  to  meet 
demands  for  telephone  service. 
Some  half-million  people  are  wait¬ 
ing  for  service  and  over  a  million 
party-line  customers  want  better 
service,  the  company  said.  The 
offering  will  help  finance  the  ex¬ 
pansion. 


Show  Wares 

are  being  produced  for  export. 
Radio  and  tv  home-instrument  sales 
account  for  about  i  of  Britain’s 
electronics  export  business.  In  all, 
more  than  120  television  receivers 
were  on  display  at  the  show  of 
which  more  than  half  were  making 
their  commercial  debut. 

^Electronics — Other  new  devices 
shown  included  a  public  clock  con¬ 
trolled  by  radio  standard  time 
pulses,  medical  electronic  equipment 
for  testing  heart  and  lungs,  elec¬ 
tronic  equipment  for  factory  and 
office,  a  microscope  with  tv-sized 
screen  and  one  of  Britain’s  elec¬ 
tronically-controlled  guided  mis¬ 
siles. 

Several  lines  of  improved  elec¬ 
tronic  components  were  displayed 
and  a  strong  trend  towards  minia¬ 
turization  noted. 

^Poachers — An  interesting  piece 
of  equipment  shown  was  a  radio 
direction  finder  used  by  the  Gleneral 
Post  Office  to  ferret  out  operators 
of  unlicensed  television  receivers. 
Britain’s  noncommercial  tv  service 
is  sustained  by  an  annual  $2.80 
license  fee  collected  by  the  GPO 
from  each  viewer. 

An  estimated  200,000  unlicensed 
sets  are  in  operation.  Licenses  out¬ 
standing  total  nearly  2,500,000. 


TV  Equipment  Makers 
Look  Ahead 


50  100  *  ISO  200  250 

NUMBER  OF  StA-TIONS  EACH  YEAR 
ESTIMATED  TOTAL  IN  I96i  1X385  UMF,550  VMF 


Major  tv  broadcast  equipment  manu- 
focturers  seem  to  agree  in  general 
with  these  station  predictions  mode  by 
one  company  in  the  field..  Next  year 
may  be  the  peak  for  transmitter  soles 
At  $250,000  a  station,  this  schedule 
could  mean  potential  sales  of  nearly 
$400  million  for  monufocturers  over 
the  next  8  years 

Radar  Safety  Beacons 
Urged  For  Aircraft 

Equipment  would  be  similar 
to  ground  racons  that  are 
now  in  operation 

Primary  radar  now  in  use  at  many 
airports  has  several  limitations  re¬ 
sulting  from  its  basic  nature.  A 
revolving  antenna  sprays  out  high 
energy  pulses  and  receives  rela¬ 
tively  weak  pulses  reflected  from 
objects  within  its  range. 

Often  weather  fronts  and  precipi¬ 
tation  adversely  affect  performance. 
Sometimes  the  antenna  pattern  has 
holes  at  certain  angles  and  the  air¬ 
craft  is  lost  for  a  time. 

Jet-turbine  aircraft  are  so  small 
that  the  radar  often  has  difficulty 
obtaining  sufficient  reflection  to 
track  them.  When  a  plane  is  flying 
near  fixed  obstacles  it  is  sometimes 
obscured.  And,  worst  of  all,  all  blips 
on  the  airport  primary  radar  look 
the  same.  The  Radio  Technical  Com- 

(CoMtiRMd  OR  page  24) 
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Newest  in  the  line . . . 


/I  single  instrument  for 
Process  control 
Leak  detection 
Research 


The  latest  mass  spectrometer  in  America's  ac¬ 
cepted  standard  line  is  the  Consolidated  Model 
21-610,  a  precision  electronic  instrument  with  ex¬ 
treme  stability  for  unattended  process  monitoring 
in  the  petro-chemical  industries.  U^d  with  a  hand¬ 
held  probe  it  operates  as  a  detector  for  tracing 
leaks  of  any  gas  within  its  mass  range.  The  Model 
21-610  is  suitable  for  qualitative  and  quantitative 
component  determinations  in  gaseous  and  light- 
liquid  mixtures.  Moderately  priced  and  economical 
to  operate,  needing  no  expensive  refrigerants,  this 
new  instrument  brings  mass  spectrometry  as  a 
control  procedure  within  reach  of  small  refineries 
and  chemical  manufacturers. 

Write  for  Bulletin  CEC-I824-X1 1. 


h 


All  components  are  accessible:  either  by  remov¬ 
ing  side  panels  or  by  pull-out  chassis  containing 
circuits  and  controls. 


r.iectronic  and  vacuum/analyzer  assemblies  may 
he  removed  intact  and  operated  independently. 


Model  21-610  Mass 

Spectrometer 


Consolidated  Engineering 


COlPOtATION 


.too  North  Sierra  Madre  Villa,  Pasadena  15,  California 

Sales  and  Service  through  CflC  imonumamra,  MIC, 
a  subsidiary  with  offices  in:  Pasadena,  New  York, 
Chicago,  Washington,  D,  C.,  Philadelphia,  Dallas. 
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INDUSTRY  REPORT  —  Continued 


mittee  for  Aeronautics  therefore 
urges  that  a  plan  be  formulated  for 
equipping  aircraft  with  a  special 
transmitter  to  send  out  a  coded  sig¬ 
nal  when  triggered  by  the  airport 
radar  pulse. 

►  Racons  in  Use — This  direct-trans¬ 
mission  idea  is  not  new,  having  been 
used  during  the  war  on  military 
craft  under  the  designation  IFF 
(identiflettion  Friend  or  Foe).  The 
.scheme  is  now  being  used  in  reverse 
to  identify  ground  locations.  Racons 
(Radar  Beacons)  are  triggered  by 
the  radar  pulses  from  aircraft  or 
surface  vessels  and  send  out  an 
identifying  code. 

At  present,  there  is  a  total  of  117 
listed  as  operating  throughout  the 
world.  Eight  of  them  in  the  United 
States  operate  at  3,256  me  and  77 
on  9,310  me.  There  are  seven  in 
Alaska  and  the  Pacific  Isles.  Twen¬ 
ty-five  others  are  .scattered  through¬ 
out  the  world. 

Insulating  Materials 
Head  For  Big  Year 

Electronic  manufacturers  have 
l)een  responsible  for  a  large  part  of 
the  record  sales  set  by  companies  in 
the  electrical  insulating  materials 


MEETINGS 


Sept.  28-30:  Ninth  annual  Na¬ 
tional  Electronics  Conference, 
Sherman  Hotel,  Chicago,  Ill. 

Sept.  29-Oct.  1:  AIEE  Middle 
Eastern  District  Meeting, 
Daniel  Boone  Hotel,  Charles¬ 
ton,  W.  Va. 

Oct.  2-11:  First  Annual  Na¬ 
tional  Electronic  Show,  Santa 
Monica  Pier,  Santa  Monica, 
Calif. 

Oct.  6-8:  Fall  Technical  Meet¬ 
ing  sponsored  by  Canadian 
National  Committee,  URSl 
and  IRE  Antenna  Group, 
Ottawa,  Canada. 

Oct.  13:  Joint  Meeting  AIEE- 
IRE,  Some  Recent  Advances 
in  Microwave  Tubes,  Stewart 
Avenue  School,  Garden  City, 
L.  I.,  N.  Y. 

Oct.  13-15:  National  Confer¬ 
ence  On  Tube  Techniques 
^onsored  by  the  Subpanel  On 
Tube  Techniques  of  the  De¬ 
partment  of  Defense,  West¬ 
ern  Union  Auditorium,  New 
York,  N.  Y. 

Oct.  14-16:  Sixth  Annual 
AIEE  Special  Conference  on 
Machine  .Tools,  Hotel  Cleve¬ 
land,  Cleveland,  Ohio. 

Oct.  14-17:  Audio  Fair  And 
5th  Annual  Convention  of  the 
Audio  Engineering  Society, 
Hotel  New  Yorker,  New  York, 
N.  Y. 

Oct.  17-23:  36TH  National 
Metal  Congress  and  Exposi¬ 
tion,  Cleveland,  Ohio. 


Oct.  20-22:  Thirtieth  Annual 
Session  Of  A.A.R.  Communi¬ 
cations  Section,  Hotel  Plaza, 
San  Antonio,  Texas. 

Oct.  22-Nov.  1 :  First  Brazilian 
Exposition  of  Radio,  Televi¬ 
sion,  Electronics  and  Tele¬ 
communications,  Automobile 
Club  of  Brazil,  Rio  de  Janeiro, 
Brazil. 

Oct.  26-28:  Radio  Fall  Meet¬ 
ing,  RETMA,  RTMA  of 
Canada  and  IRE,  King  Ed¬ 
ward  Hotel,  Toronto,  Ontario, 
Canada. 

Nov.  9-12:  National  Electrical 
Manufacturers  Association, 
Haddon  Hall  Hotel,  Atlantic 
City,  N.  J. 

Nov.  9-12:  Conference  on  Radio 
Meteorology,  Austin,  Texas. 

Nov.  12-13:  IRE  Fourth  An¬ 
nual  Meeting  of  Professional 
Group  On  Vehicular  Com¬ 
munications,  Hotel  Somerset, 
Boston,  Mass. 

Nov.  13-14:  Annual  Electronics 
Conference,  Hotel  President, 
Kansas  City,  Missouri. 

Dec.  8-10:  Joint  AIEE-IRE- 
ACM  Computer  (Conference 
and  Exhibition,  Statler  Hotel, 
Washington,  D.  C. 

Sept.  13-24,  1964:  First  Inter¬ 
national  Instrument  (Congress 
And  Exposition,  Commercial 
Museum  and  Convention  Hall, 
Philadelphia,  Pa. 

Sept.  1954:  International  Scien¬ 
tific  Radio  Union,  Amsterdam, 
Netherlands. 


Industry  Shorts 


field  during  the  first  six  months  of 
(his  year. 

Billings  have  been  higher  for  the 
period  than  in  any  previous  first 
half  on  record  for  laminated  prod¬ 
ucts,  electrical  mica,  porcelain,  var¬ 
nished  fabric  and  paper,  vulcanized 
fiber  and  the  other  components  that 
make  up  the  NEMA  index. 


Combination  of  the  world’s  most 
powerful  electron  linear  accelerator 
with  a  high-energy  electron  scat¬ 
tering  apparatus  that  can  peer  10 
times  deeper  into  the  atom  than 
ever  before,  enough  to  distinguish 
particles  within  nucleus  only  two 
one-hundredths  of  a  trillionth  of 
an  inch  apart,  has  been  perfected 
by  Stanford  University  physicists. 

►  Air-conditioning  field  garners  an¬ 
other  electronic  manufacturer  with 
Emerson  introducing  a  line  of 
units  next  spring. 

►  Passengers  on  Southern  Pacific’s 
“Cascade”  streamliner  are  now  able 
to  talk  by  radio-telephone  with  any 
part  of  the  world  through  facilities 
installed  recently  by  Bell. 

►  Number  of  technical  session,  tech¬ 
nical  papers,  exhibitors,  booths  and 
total  attendance  at  the  1963  West¬ 


ern  Electronic  Show  and  Conven¬ 
tion  all  approximately  doubled  over 
those  at  the  show  held  in  1951. 

►  Intricate  laboratory  apparatus, 
including  a  photometer  and  an 
oscilloscope,  was  used  by  GE  sci¬ 
entists  recently  to  determine  that 
the  average  light  output  of  Cleve¬ 
land  fireflies  was  6-thousandths  of 
a  lumen,  and  the  brightest  pro¬ 
duced  9-thousandth8  of  a  lumen. 

►  Canadian  Broadcasting  Corp.  has 
selected  Vancouver,  B.  C.  as  the 
site  for  its  fourth  tv  station  and 
has  ordered  complete  equipment  for 
it  from  Marconi. 

►  Patent  held  by  Celanese  Corp.  on 
an  electronic  device  designed  for 
increasing  efficiency  in  production 
of  warp-knit  fabrics  is  being  made 
available  on  a  royalty-free  basis  to 
the  entire  textile  industry. 
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Laboratory  tested  for  retention  of  flexibility 
and  original  rated  electrical  protection  after 

130  C°-  1500  hours  . 

150  C°-  500  hours 
160  C°-  24  hours 
232  C°  -  3  hours 


BH  "649”  is  a  braided  Fiberglas  sleeving  coated  with  an  improved 
vinyl-chloride  formulation.  Available  in  all  standard  sizes  and 
colors,  in  grades  A- 1  (7000  V.), B-1  (4000  V.)  andC-1  (1500  V.), 
Send  for  data  sheets  and  samples  from  current  production. 


Another  Bentley,  Harris  First! 


•  BH  Non-Frajinc  Flb«rflu  Sleeringi  ar*  made  b;  an  aiclualt*  Bantl#r.  Harrla  prwaai  <U.  S.  Fat.  No.  3303.t3O>.  "Ftbnflaa'*  la  Brg.  TM  of  Owana-Corning  Fiborglaa  Carp. 


Bentley,  Harris  Manufacturing  Co. 
Conshohocken,  Pa. 

Address  Dept.  E-ld 


130“  C. 


WITH  IMPROVED 

B  H  649 
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The  Reader  His  Mark 


The  ABC  that  appears  in  the  symbol  at 
the  top  of  this  page  stands  for  Audit 
Bureau  of  Circulations.  The  symbol  it¬ 
self  is  an  emblem  of  cooperation,  in  which  every 
subscriber  to  this  magazine  has  an  interest. 

The  Audit  Bureau  of  Circulations  is  a  volun¬ 
tary,  non-profit,  cooperative  association.  It  was 
founded  in  1914  and  now  consists  of  3450  ad¬ 
vertisers,  advertising  agencies  and  publishers  in 
the  United  States  and  Canada.  This  magazine  is 
proud  to  be  a  member. 

ABC  originally  was  set  up  to  help  take  the 
racket  out  of  publishing,  to  eliminate  the  waste 
and  guesswork  then  so  prevalent  in  publishing 
and  advertising,  to  establish  order  and  confi¬ 
dence  in  place  of  the  misunderstanding  and 
misrepresentation  that  arose  from  unverified 
circulation  claims  and  dubious  cirt  illation  prac¬ 
tices.  Its  mission  was  to  protect  the  interests  ot 
both  readers  and  advertisers. 

This  it  did  by  first  defining  the  term  “paid 
circulation.”  I'hcn  it  established  standards 
and  rules  to  govern  subscription  sales  practices 
and  records.  Finally  it  set  up  an  auditing  organi¬ 
zation  to  verify  the  claims  and  report  the  facts 
concerning  the  circulation  of  each  member  pub¬ 
lication.  It  now  maintains  on  that  job  a  working 
itafi  of  sixty-five  full-time  audimrs.  So  the  ABC 
symbol  has  become  the  hallmark  of  tirrulatioa 
standards  and  advertising  values.  Each  member 
publication  must  maintain  those  standards  if  it 
wishes  to  retain  its  membership  and  display  the 
ABC  symbol. 

This  ABC  audit  is  no  perfunctory  aflair. 
When  a  business  publication,  such  as  this  one, 
becomes  a  member  of  tlie  Bureau,  it  agrees  that 
the  auditors  shall  have  “the  right  of  access  to  all 
books  and  records.”  Their  inspection,  therefore, 
may  cover  any  part  of  its  operations.  Original 
subscription  orders,  payments  from  subscribers, 
paper  purchases,  postal  receipts,  arrears  of  pay¬ 
ments,  and  many  more  items  are  painstakingly 
shecked  by  the  auditors.  In  many  instances  they 


go  behind  the  records  to  seek  verification  from 
subscribers  themselves  as  to  the  terms  of  their 
subscriptions. 

IN  DOING  ITS  JOB,  ABC  has  treated  many 
values  for  both  publishers  and  readers  as 
well  as  for  advertisers.  I'hat  is  because  the  pub¬ 
lication  that  becomes  a  member  of  ABC  thereby 
oilers  the  strongest  possible  guarantee  of  its 
primary  devotion  to  the  interests  of  its  readers. 
The  function  of  a  businc'ss  magazine  is  to  be 
useful  to  its  readers.  When  this  service  is  rend¬ 
ered  by  an  ABC  publication,  it  is  constantly  sub¬ 
ject  to  the  practical  test  of  reader  acceptance 
and  approval.  As  each  subscrilrer  has  the  right 
to  purchase  or  refrain  from  purchasing  an  ABC 
publication,  that  collective  right  confers  upon 
the  readers  the  power  to  say  whether  or  not  the 
publication  will  survive.  Thus  the  report  on  its 
ABC  audit  provides  the  most  direct  assurance 
that  a  publication  stays  in  business  only  because 
of  a  voluntary  demand  by  readers  who  find  its 
editorial  service  responsive  to  their  needs. 

Naturally,  the  editor  of  each  business  publica¬ 
tion  follow’s  closely  the  score  thus  racked  up  by 
his  paper  in  its  AB('  reports.  In  the  scope  and 
tone  of  his  editorial  coverage  and  treatment,  in 
the  selection  and  presentation  ol  his  editorial 
content,  he  must  constantly  labor  to  maintain 
and  enhance  the  readers’  acceptance  of  his 
efforts.  That  is  why  tbe  editorial  standards  estab¬ 
lished  by  ABC  publications  set  the  ediuirial 
standards  for  all  publishing.  That  is  how  the 
ABC;  constantly  stimulates  its  memficr  publi¬ 
cations  to  become  even  more  useful  to  their 
readers. 

And  that  is  why  the  ABC  symirol  has  be- 
.come  the  Mark  of  the  Reader,  a  constant 
reminder  that  his  willingness  to  pay  for  an  ABC; 
publication  is  the  acid  test  of  its  value  both  to 
him  and  to  its  advertisers.  . 


McCiraw-Hill  Publishing  Company 


MANUFACTURERS  OF  DEPENDABLE 


INSULATED  WIRE  AND  CABII 


Coaxial  Cabh  '  « 

Mi/lti-Conductor  Cable 


\Mkmph<me  CMe 


Themostat  VWn 

IJi? _ 


f  If yf  f  %ni§fnsa  otvf  v 

.  (Tefimi)  Vfm 


hen  yon  need  wire,  it*t  good  to  know  that  there*!  a  depend* 
able  SYNKOTE  construction  for  every  conceivable  electrical 
and  electronic  use.  If  we  don't  have  it  in  stock,  we’ll  manufac¬ 
ture  it  to  meet  your  requirements.  For  prices,  samples  or  tech¬ 
nical  assistance,  contact  your  nearest  Plastoid  representative 
.  .  .  or  call  these  men: 

CHIEF  ENGINEER:  J.  Tomty;  phon»:  FRanklin  Boro  7S311  (Now  Jorooy) 
SALES^ERVICE:  Don  NichoU;  phono:  FRanklin  Boro  7-331I  (Norn  Jorooy) 
N.  y.  C.  SALES^ERVICE:  W.  Grant;  phono:  STUlwoU  6^00  (Now  York) 


PIAUON) 


>OXCitAX>fV  •  aa-et  aatli  S*..  lenf  Itkma  CHy,  N.V. 


etoNti  MassMac,  n.  j. 
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Wont  moro  InforiMtiont  Um  po«t  card  on  iMt  pogo. 


27 


Advancing  requirements  of  instrumentation, 

military  electronics  and  television  focus 
emphasis  on  greater  stability  for  non-wire 

woimd  resistors.  IRC  believes  its  filament 
type  construction  offers  the  best  answer  to 

more  exacting  standards.  For  over  28  years 
the  film  type  resistance  element  has  proved 
its  superior  stability— even  in  today’s 
newest  IRC  Boron-Carbon  Predator. 


BASIC 

TECHNIQUE 


A  thin  coating  of  'pra<urad  and 
Btablllzad  raaiatanca  matarial  it 
twndad  to  apocial  glaaa  or  an  In¬ 
organic  cora  to  form  IRCa  OHdu- 
alva  fllantant  typo  alomont  This 
la  In  contrast  to  tha  carbon  pill  or 
slug  principla  of  cdnstruction.  Its 
uniformity  and  stability  hava 
prowad  supartor  sinca  tha  aarilaat 
days  of  radio. 


i 


U/imm  CuioA  Sin 


popularity— high  stability 

More  IRC  Filament  Type  BT  Reeiators 
are  uaed  in  radio  and  TV  sets  than 
any  other  brand.  They  meet  and  beat 
JAN'R'll  specifications,  and  have  been 
tested  and  approved  by  most  producers 
of  government  equipment.  Exception¬ 
ally  stable — in  I  and  2  watts. 

Send  coupon  for  Data  Bulletin. 


fIXEO 

COMMsmON^ 


high  voltage — high  stability 

IRC  Type  MV  High  Voltage  Resistors 
offer  outstanding  stability  even  in  very 
high  resistance  values.  Filament  resis¬ 
tance  coating  in  helical  turns  on  cer¬ 
amic  tube  provides  a  long,  effective 
conducting  path.  2  to  90  watts.  Check 
the  coupon  fqr  detailed  information. 


hi^  economy— high  stability 

Type  DC  Deposited  Carbon  Resistors 
combine  accuracy  and  economy  with 
high  stability.  Excellent  where  carbon 
compositiona  are  unsuitable  and  wire 
wound  precisions  too  large  or  expen¬ 
sive.  Available  in  I  *Dd  2  watts. 
Use  coupon  for  further  facta. 


high  accuracy— high  stability 

The  ultimate  in  BtcMe  non-wire  wound 
resistors.  Type  BOC  Boron-Carbon 
Predators  conform  to  all  requirements 
of  MIL-R-10509.  Voltage  coefficient 
leas  than  20  parts  per  million  per  volt. 
Extraordinary  load  life.  H,  1  and  2 
watts.  Send  for  Bulletin. 


BofOfl  A  Ossositsd  CsHM>e^>rsti^ 
tors  *  Power  RasMor*  •  VoKmstsr 

B'  MwtttpUsrs  •  Low  Wsttsps  IMie 
WounSs  •  Iflsulstad  CoNwosMbw 
Resistors  •  VolumsS^||||fMiots 


Precision  Wire  Wounds  •  Uttrs  HP 
end  Hi-Voltase  RMtstors  *  Low 
Value  Capacitors  •  Aelsnium 
RecttWers  •  iftsuistsd  Chokes  * 
Hermetic  Seal  Terraineteitr^ifeS 


■<9 


Eliminates  Possibility  of  End-Cap  Trouole 


Eliminates  Danger  of  Mechanical  Damage 


Improved  Electrical  Characteristics 


INTERNATIONAL  RESISTANCE  CO. 

403  N.  ■rood  U.,  Fhllodelpliisi  t.  Pa. 

Im  CtModa:  IiUtrnational  Rwi'Wsiuv  0».,  Ltd., 
Teronlo,  Liemmi 

Ssod  DM  full  data  on :.  O  DC  Dapoaitad  Carbon; 
□  BT  Inaulatad  PUamant  Typo  ftaaiatan:  □  MV 
Hiffa  Voltafa  Raaiatora;  □  BOC  Boron  •  Carbon 
Prociotors;  □  MBC  Moldod  Boron-Carbon  ProoMora 

Name _ _ 

Title _ _ 

Company _ _ 

Address _ 

City - —Zone  State - 


A  NEW  TERMINATION 
TECHNIQUE  FOR  .  .  . 

•  COMPUTERS 

•  SWITCHBOARDS  AND  INSIDE  PLANT  EQUIPMENT 

•  RELAYS,  SWITCHES,  AND  MULTI-CIRCUIT  COMPONENTS 


If  you  are  concerned  with  the  wiring  of  ’’close 
spaced  equipment,  investigate  the  new  AMP 
Solderless  TAPER  TAB  RECEPTACLE  for  flat 
relay  or  switch  tabs  shown  at  right.  It  is  self 
locking  when  installed  on  a  male  tab  with  match¬ 
ing  taper,  yet  can  be  removed  and  recon¬ 
nected  any  number  of  times  without  solder  or 
special  tools.  These  terminals  are  supplied  on 
reels  in  continuous  strip.  Customer  crimps  them 
on  wires  using  AMP  automatic  machines  at 
speeds  up  to  4,000  per  hour! 

Performance  of  these  miniature  connectors 
meets  exacting  requirements  for  millivolt  drop, 
corrosion  resistance,  and  vibration.  They  are 
suited, fqjr  critical  low  level  circuits  or  power 
circuits  itp  to  several  amperes. 

Write  to  AMP  Electronics  Division  for  com¬ 
plete  information  concerning  AMP  TAPER  TAB 
RECEPTACLES  .  .  .  you  will  receive  data  and 
samples  by  return  mail. 

An  exanmle  of  the  savings  possible  with  Taper 
Tabs  and  l^eptacles.  This  disconnect  block  in 
Remington  Rand’s  new  electronic  computer  had 
more  than  1,000  wires  soldered  to  tabs  in  a  space 
approximately  5"  x  9" — an  assembly  operation 
requiring  two  weeks’  time.  After  tabs  were  modi¬ 
fied  to  taper  shape  (See  picture  insert),  the  same 
operator  can  now  assemble  two  blocks  per  day — 
a  20  to  1  increase — using  A-MP’s  Taper  Tab 
Receptacle  No.  41355.  There  are  neither  loose  wire 
ends  nor  drops  of  solder  in  the  assembly  to  cause 
shorts  nor  cold  or  rosin  joints  to  open  up  in  the 
field.  Installation  is  simply  a  mechanical  opera¬ 
tion  requiring  little  operator  skill,  resulting  in 
greater  uniformity. 

*For  connector  plugs  and  other  applications 
where  a  round  pin  is  more  adaptable,  see  AMP 
taper  pins. 


©AMP 


AMP  Trade-Mark  Reg.  U.  S.  Pat.  Off. 


PHOTO  AT  RIGHT  SHOWS  AMP  SELF  LOCK¬ 
ING  TAPER  TAB  RECEPTACLES  BEING 
APPLIED  TO  MATING  TABS  ON  A  STEPPING 
SWITCH.  LOCKING  ACTION  GIVES  MAXIMUM 
ELECTRICAL  AND  MECHANICAL  SECURITY 
. . .  CONNECTIONS  ARE  SUITABLE  FOR  CRITI¬ 
CAL  LOW  LEVEL  CIRCUITS. 


Went  mart  informetien?  Um  post  card  m  lost  pope. 
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AIRCRAFT-MARINE  PRODUCTS,  INC. 

2100  Paxton  Street,  Harrisburg,  Pa. 
Aircraft-Marine  Products  of  Canada,  Ltd. 

1764  Avenue  Rd.,  Toronto  12,  Ontario,  Canada 

1953  Weat  mere  intermotion?  Um  pMt  card  ea  Iwt  pat*' 


SOUTHCO 


It  is  a  type  of  fastener  used  to  rivet  together 
two  or  more  pieces  of  material  when  access  to  the 
work  is  possible  from  only  one  side. 

But  SOUTHCO  “Blind”  Drive  Rivets  do 
much  more  than  that.  They  provide  maximum  strength 
and  reduce  production  costs.  For  installation  you 
just  hit  the  pin . . .  and  the  rivet  is  in.  At  the  same 
time,  a  powerful  pull-up  force  is  exerted  to  produce 
the  kind  of  a  tight  joint  you  get  when  a  rivet  is 
bucked  from  both  sides. 

There  is  no  finishing  operation  required  with 
SOUTHCO  Rivets,  no  wasted  material,  no  noise,  no 
special  tools  to  buy  or  maintain.  Fastening  metal 
parts  is  as  simple  as  driving  a  nail. 


Even  when  there  is  access  to  both  sides, 
SOUTHCO  Drive  Rivets  are  specified  because  they 
make  a  one-man  job  of  a  two-man  operation.  They 
are  so  simple  that  costs  are  reduced  through  faster 
riveting. 

For  the  full  story  on  SOUTHCO  Drive  Rivets, 
write  to  Southco  Division,  South  Chester  Corpora¬ 
tion,  1417  Finance  Bldg.,  Philadelphia  2,  Penna. 


Ot«S3 

Sat.  No.  2*40611 
Ortiar  Pat<.  P«Mi. 
Rivet  on*  Mfs. 


WH(*EV(R  rwO  OR  MORE  PARTS  ARE  FASTENED  TOGETHER;  STANDARD  AND  SPKIAl  DESIGNS  FOR  IMPROVED  PERFORMANCE  AND  LOWER  PRODUCTION  COSTS 


Wont  mor*  InforiMtioR?  Um  post  cord  oa  lost  pogt. 
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FOR  WINDING  COILS 


IN  QUANTITY...  ACCURATELY 
AUTOMATICALLY. ..USE 
UNIVERSAL  WINDING  MACHINES 


Numbers  on  coils  opposite  indicate  machines  on  which  they  are  wound. 


Lay«r-weund  Cotton  In* 
tulotod  ColU  are  auto¬ 
matically  wound  on  this 
No.  96  Universal  Coil 
Winder.  Such  coils  include 
meter  coils  (square),  sole¬ 
noid  coils  (round)  and 
meter  jxjtentiometers  (flat 
wire). 

This  machine  winds  both 
cotton-interwoven  and  un¬ 
insulated  coils.  On  cotton 
interwoven,  it  eliminates 
need  for  flanged  coil  bob¬ 
bins,  provides  ample  in¬ 
sulation  where  current  is 
most  apt  to  short  circuit. 
It  can  also  produce  coils 
with  Glassinc  or  Kraft  in¬ 
sulating  pap>ers  (manually 
inserted)  and  is  widely 
used  for  laboratory  and  ex¬ 
perimental  work  as  well  as 
for  quantity  production. 


Cress-wound  Colls  for  TV, 
Radio  and  Gonoral  Hoc- 
tranics  are  wound  on  this 
No.  84  Universal  Coil 
Winder.  Such  coils  include 
intermediate  frequency 
transformers,  television 
flyback  transformers,  pro¬ 
gressive  wound  coils,  line¬ 
arity  coils,  large  diameter 
pie-windings  and  peaking 
coils. 

Producing  up  to  four  coils 
at  once,  the  No.  84  ma¬ 
chine  gives  a  high  rate  of 
production.  Coils  are 
wound  with  extreme  ac¬ 
curacy  assuring  highest  ef¬ 
ficiency  and  uniformity, 
thus  reducing  rejects. 


Ml  -  spood  Spool -wound 
Coils  are  produced  on  this 
No.  102  Universal  Coil 
Winder.  Such  coils  in¬ 
clude  those  used  in  elec¬ 
tric  shavers,  bell  ringers, 
aviation  and  telephone  re¬ 
lays  (fine  wire),  and  hear¬ 
ing  aids. 

This  machine  makes  pos¬ 
sible  synchronized  produc¬ 
tion  of  non-insulated  coils 
at  speeds  up  to  5000  rpm. 
The  individually  operated 
heads  enable  synchroniz¬ 
ing  winding  and  handling 
time  thus  increasing  pro¬ 
duction  pier  opierator  on 
high-turn  coils,  resulting 
in  lower  winding  costs. 


Thraa  to  Fourtaan  Paper- 
insulatod  Colts  In  Stick 
Form  are  wound  simul¬ 
taneously  on  the  No.  104 
Universal  Automatic- 
Feed  Coil  Winder  now 
equippied  with  an  elec¬ 
tronic  drive.  Such  coils  in¬ 
clude  round  or  square 
coils,  fluorescent  ballasts, 
oil  burner  secondaries,  au¬ 
tomotive  ignition  second¬ 
aries  and  outboard  igni¬ 
tion  secondaries. 

This  machine  handles 
papers  of  various  grades 
and  thicknesses  such  as 
Glassine,  Kraft  and  Ace¬ 
tate  film. 


Four  to  Thirty  Paper- 
Insulated  Colls  In  Stick 
Form  are  wound  on  the 
No.  108  Universal  Hand- 
Feed  Coil  Winder. 

This  machine  meets  the 
need  for  a  modern  hand- 
feed  winder  with  quick 
set-up  features  where 
varied  lot  sizes  and  short 
runs  are  called  for.  Opera¬ 
tor  can  make  principle 
adjustments  in  three  min¬ 
utes  with  its  easily  oper¬ 
ated  external  controls.  No 
gears,  or  cams  to  remove. 
Set-up  time  is  reduced 
to  a  minimum. 


Four  to  Thirty  Popor- 
Insulatod  Coils  In  Stick 
Form  are  wound  simul¬ 
taneously  on  the  No.  107 
Universal  Automatic- 
Feed  Coil  Winder. 

This  machine  provides 
the  quickest,  easiest  way 
to  wind  paper-insulated 
coils  accurately.  You  can 
safely  handle  wire  sizes 
from  No.  19  to  No.  42 
(B8sS).  The  electronic 
drive  assures  a  slow  smoot  h 
start  that  results  in  less 
breaks  when  winding  fine 
wires. 


_JLl 


FREE!  Separate,  4-page  bulletins  on  each  of  the  machines 
described  above  can  be  had  by  writing  us  direct.  Bulletins 
contain  detailed  specifications. 


;  j 


YOU’RE  CORDIALLY  INVITED  to  visit  our 
Cranston  and  Chicago  Demonstration  Rooms. 

Watch  Universal  Coil  Winders  in  action  —  see 
for  yourself  the  benefits  of  their  individual  features 
of  design.  Discuss  your  own  coil  winding  problems 
with  the  technically-trained  Universal  people  in 
charge.  If  you  wish,  bring  along  samples  of  the 
coils  you  are  now  winding — or  specifications  of 
the  coils  you  are  considering  winding. 


You  will  find  that  Universal  with  their  long  ex¬ 
perience  in  the  coil-winding  field  can  offer  you 
helpful  ways  to  improve  your  production.  Our 
Demonstration  Rooms  are  open  daily,  Mondays 
through  Fridays.  To  arrange  for  a  demonstration, 
write  to:  Universal  Winding  Company,  P.  O. 
Box  1605,  Providence  1,  Rhode  Island,  or  9  South 
Clinton  St.,  Chicago  6,  Ill. 


UNIVERSAL  WINDING  COMPANY 

P.  0.  BOX  1605,  PROVIDENCE  1,  RHODE  ISUND 

SAllS  OFFICES: 

MOVIDINCI  •  CHICAGO  •  lOS  ANGEUS  -  PHIIADEIPHIA  •  MOMIAIAl,  HAMIITON,  CANAOA 


IM  U.  S.  A. 


( 


Belden  Manufacturing  Co. 
4625  W.  Van  Buren  St. 
Chicago  44,  III. 


3  ^ 

1  »T  CJ 

fflfJJ/JHp 

FROM  150  VA  TO  100  KVA  .  .  . 

SINGLE  AND  MULTini  PHASE  DUTY  ...  120,  240 
and  480  VOLT  SERVICE  .  .  .  FREQUENaES  OP  2S, 
50/60,  400/800  CYCLES  .  .  .  FROM  ZERO  TO  OR 
ABOVE  LINE  OUTPUT  VOLTAGES  WITH  THE  MAXIMUM 
OUTPUT  CURRENT  AVAILABLE  AT  ANY  SETTING 


AN  irnCliNT,  ACCUkATt,  DEPENDABLE  SOURCE 
of  CONTINUOUSLY-ADJUSTABLE  A-C  VOLTAGES 


ond  all  featuring 


any  type 


MANUALLY-OPERAnD  OR  MOTOR-DRIVEN  .  .  .  LOCAL 
OR  REMOTE  CONTROL  .  .  .  WAU,  BENCH  or  BACK- 
OF-PANEL  MOUNTING  .  .  .  EXPOSED  OR  ENttOSED 
TERMINAL  BOARD  .  .  .  FUSED  or  UNFUSED  .  .  .  DIRECT 
WIRING  OR  CORD-PLUG  WITH  OUTPUT  RECEPTACLE 
CONNEaiONS 


any  capacity 


TYPE  MW1 154-6 


for  any  job 


IN  THE  EXPERIMENTAL  AND  RESEARCH  LABORATORY 
.  .  .  THE  TESTING  AND  INSPECTION  DEPARTMENTS 
.  .  .  ON  THE  PRODUCTION  LINE  ...  AS  THE  VARI¬ 
ABLE  A-C  VOLTAGE  COMPONENT  OF  ANY  EQUIPMENT 
.  .  .  WHEREVER  A  CONTINUOUSLY-ADJUSTABLE  VOLT¬ 
AGE  IS  REQUIRED  TO  CONTROL  HEAT,  LIGHT,  SOUND, 
POWER  OR  ELECTRONIC  APPARATUS 


under  any  conditions 


400/800  CYCli 


MIDOr 
FRAME  SIZE 


EXCELLENT  REGULATION  ...  HIGH  EFFICIENCY ...  CONSERVATIVE  RATINGS ...  ZERO  WAVEFORM 
DISTORTION...  RUGGED  MECHANICAL  CONSTRUCTION ...  SMOOTH  CONTROL...  EASY  MOUNTING 


SEND  NOW  FOR  COMPUTE  INfOEMATION 


TYPE  116 


TYPE  I16U 


TYPE  M-1356 


TYPE  10 


AIR-COOLED  ASSEMBLIES  FOR  NORMAL  SURROUND¬ 
INGS  .  .  .  OIL-COOLED  and  EXPLOSION-PROOF  UNITS 
FOR  USE  IN  CORROSIVE  or  HAZARDOUS  ATMOS¬ 
PHERES  .  .  .  SPECIAL  DESIGNS  FOR  SHIPBOARD,  AIR¬ 
BORNE  and  othor  MILITARY  APPLICATIONS 


TYPE  0-1126 


rm  SUPCRIOR  mCTRIC  co,  -SE 

I  K  I  s  ro  I'!  c  oHHicmui 


•  STAIIUNE  Automotic 
Voltog*  R«gulator> 


•  VOIT80X  A-C  Pow«r 
SuppItM 


•  POWERSTAT  VoriobU 
TrontforiMr* 


•  SUPERIOR  5-Way 
Binding  Pe«H 


•  VARICEU  0-C  Powar 
Swppli#* 


•  POWERCTAT  Ligbl 
Dimming  EguipmanI 


THE  SUPEklOk  ELECriUC  CO. 

210  Mm  AvaMwa,  Britraf,  Cm*. 


Pfoaw  Mnd  lH*rafvrm  on  POWCRSTAT  vorfobfo 
Irondormora. 


NAME. 


POSITION. 


CO.  AOORftS. 
CITY _ 


-ZONE _ STATE. 
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Cathode^l^ay  OscU/oscope 


the  Tektronix  Type  535 


^  ^■,  Quickly  Adaptable  to  Changing  Requirements  with  Plug-in  Vertical 

!•  Dual-Trace  Unit — Performance  superior  to  dual-beam  scope 

*  2.  Differential-Input  High-Gain  DC  Unit — Sensitivity  to  1  milli* 

^  ^  3.  Wide-Bond  DC  Unit — 10  megacycle  bandwidth. 

^  New  Sweep  Circuit  Provides  Widest  Range  Ever  Offered 

^  1.  Accurately  calibrated  time  bases  from  0.02  /i$ec/cm 

-ST  *  New  sweep  delay  permits  jitter-free  display  of  details  in  pulse 

~  '^B  3.  Calibrated  interval  between  sweeps. 

^  ^  High  Intensity  for  Low  Repetition  Rates  and  Single  Sweeps 

f"  ^•ii£..‘  ^ _ r*,.^  1 .  1 0  KV  accelerating  potential. 

— - “  "■  "  2.  New  Tektronix  5*  flat-faced  metallized  cathode-ray  tube. 

The  fast  growth  of  the  electronic  industry  is  bringing  more  complex  recurrent,  and  triggered  operation  to  permit  observation  of  the 

problems  to  the  engineer  every  day.  The  need  for  on  oscilloscope  very  slow  os  well  os  the  very  fast.  Flexible  sweep  delay  circuitry 

quickly  adaptable  to  almost  any  phase  of  laboratory  investigation  provides  both  jitter-free  delay  and  stable  viewing  of  time-modu- 

is  evident.  The  Type  535  Cathode-Ray  Oscilloscope  is  designed  to  lated  or  jittery  signals.  High  crt  accelerating  potential  increases 

fill  this  need.  the  brightness  at  low  repetition  rates.  With  dual-trace  plug-in  unit 

Plug-in  vertical  pre-amplifiers  enable  the  Type  535  to  cope  with  precise  time  comparisons  may  be  made,  free  from  errors  inherent 

a  wide  variety  of  signals.  Wide  range  time  base  has  sirtgle  shot,  in  dual-beam  cathode-ray  tubes. 


M«9-ln  Vertical  Pr«-Ampliffi«rs 

Type  S3C— Dwel-trece  Unit 

Two  identical  amplifier  channels,  activated  on 
alternate  sweeps— or  nonsynchronously  ot  approx¬ 
imately  100  kc.  * 

Rieetime — 0.04  Msec. 

Rendpese  (with  Type  533)— DC  to  8.5  me. 
Sensitivity- 0.05  v/cm  to  20  v/cm,  ac  or  dc,  in  9 
colibrated  steps.  0.05  v/cm  to  50  v/cm  continu¬ 
ously  variable.  4  position  ac-dc  and  polarity 
reversal  switches. 

Rrke— $275 

Type  530— DIfferentlal-inpwt  Hlgh-galn  Unit 

Sensitivity — 1  mv/ cm  to  50  v/ cm  in  24  calibrated 
steps.  Sensitivity  variable  between  steps, 
lendpess— DC  to  230  kc  at  I  mv/cm  to  DC  to 
750  kc  ot  50  mv/ cm  and  lower. 

Price- $145 

Type  53 A — Wide-bnnd  DC  Unit 
Rlsetinse — 0.035  Psec. 

Sondpnss  (with  Type  535) — DC  to  10  me. 
Sensitivity  —0.05  v/cm  to  20  v/cm,  oc  or  dc,  in 
9  calibrated  steps.  0.05  v/cm  to  50  v/cm  contin¬ 
uously  voriable. 

Two  signol  inputs — 60  db  isolotion. 

IMce— $85 


TIMU  SASI  RANOI — MAIN  SWIiR 

24  calibrated  time  boses  from  0.1  Psec/cm  to  5 
sec/cm.  Continuously  variable  uncalibrated  lime 
base  from  0.1  psec/cm  to  10  sec/cm. 

SWIIP  MAONIFIIR 

Accurate  5x  magnification  on  all  ranges  including 
the  0.1  Psec/cm  ronge. 

DELATING  SAWTOOTH 

Automatic  main  sweep  lockout  with  controllable 
reset.  Permits  delaying  the  slort  of  the  main  sweep 
from  10  Psec  to  20,000  Psec  in  9  calibrated  ranges. 
Calibrated  interval  between  sweeps,  20  to  20J00O 
psec  (50  cps  to  50  kc). 

TRIGGER  SELECTION 

Automatic  triggering  or  amplitude  selection. 

RALANCED  DELAY  NETWORK 

0.25  Psec,  superior  transient  response. 

10  KV  ACCELERATING  POTENTIAL 

New  Tektronix  5'  melollixed  cathode-ray  lube. 
Type  51 P2. 

AMPLITUDE  CALIRRATOR 

0.2  mv  to  100  V  square  wove. 

Price  (with  Type  53A  Plug-in  Unit)— $1383 


Input  signal  displayed  on  the  delaying 
sawtooth.  Position  of  the  main  sweep 
is  indicated  by  a  bright  region  on  the 
delaying  sawtooth. 


Same  signal  displayed  on  the  moin 
sweep.  The  main  sweep  may  be  ranged 
out  along  the  delaying  sowtoolh  and 
positioned  to  start  after  the  desired 
amount  of  delay. 


Tektronix,  int. 
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WaMes  Truarc  Ring  Say^^2.84  Per  Unit, 

Cuts  Labor-Time  and  Materkik  in  Hydraulic  Packing  Unit 


OLD  STYLE  ttuffing  box  required  ikilled  worker  to  inttell  packing 
rings  one  at  a  time,  then  adjust  packing  glands  by  trial  and  error. 
Disassembly  was  equally  diffictilt,  time-consuming  and  costly. 


NEW  Monopak  Cartridge  it  smaller,  lighter,  streamlined  and  in¬ 
stalled  with  one  Truarc  Retaining  Ring.  Disassembly  and  reas¬ 
sembly  srith  new  cartridge  takes  utttkilled  worker  just  1  minute. 


Hydraulic  Accessories  Company  of 
Van  Dyke,  Michigan,  uses  a  single 
Waldes  Truarc  Inverted  Ring  (in¬ 
ternal  series  5008)  to  hold  Mono¬ 
pak  Cartridge  in  cylinder  head. 

New  design  eliminates  costly  ma¬ 
chining  and  saves  2  Vi  lbs.  of  mate¬ 
rial.  Re-design  with  Waldes  Truarc 
Retaining  Ring  reduces  stuffing 
box  diameter  from  3  Vi'  to  2%', 
and  reduces  length  from  SVt"  to 
4 Vi'.  Allows  savings  in  assembly, 
adjusting  and  testing. 


I  NIW  DISItN  «SIN«  WALDIS  TIMRC  RIM  I 

1  RIRMITTIR  TNISi  lAVINRS  MR  RNIT  1 

MACMNI  nM  SAVIRi 

1 

Chucking,  facing  and  boring  .  . 

.  1  .71  i 

Drilling  and  tapping  3  holot  .  . 

.  .IS  1 

Drilling  and  ceuntorboring  3  holot 

.  .11  j 

Auombling,  odfutting,  totting  .  . 

.  .90 

1  MATIRtAl  MVtSi 

i 

1  1M  Ibt.  cott  iron . 

.  .30  1 

j  M  lb.  bronto . 

.  .13 

1  3  ttudt . 

.  .3*  j 

1  3  nutt . 

.  .03  1 

1  fom  $a.M 

Waldes  Truarc  Retaining  Rings 
are  precision-engineered  . . .  quick 
and  easy  to  assemble  and  dis¬ 
assemble.  Always  circular  to  give 
a  never-failing  grip.  They  can  be 
used  over  and  over  again.  There’s 
a  Waldes  Truarc  Ring  to  answer 
every  fastening  problem. 

Find  out  what  Waldes  Truarc 
Retaining  Rings  can  do  for  you. 
Send  your  blueprints  to  Waldes 
Truarc  engineers  for  individual  at¬ 
tention,  without  obligation. 


For  prodtion  liitinisl  grooving  md  widoraittlng ...Wdioo  Tmore  •rooving  TosL 


SEND  FOR  NEW  CATALOG  ^ 

WALDES 


WoldM  KwMiwwr,  Inc.,  47-1 «  AmIgI  Mac*,  L.  I.  C.  1 ,  N.  Y. 

FUom  t«n4  m«  Hi*  n*w  Wold**  Truorc  Salaining  Ring 
catalog. 

I  (nooM  print) 

I  Noma _ _ _ _ _ _  -  -  .. 


RETAINING  RINGS 

WALDES  KOHINOOR,  INC.,  LONG  ISLAND  CITY  1,  NEW  TOIR 


Cowpany- 


SvtiaoM  Addrosc.. 


I  City_.. 
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Wont  more  rafGrmotiMl  Um  poit  cord  on  lost  pogo. 


When  you  need  a  slip  ring  assembly  —  large  or  miniature,  complex 
or  simple,  of  any  capacity  —  PM  Industries  can  be  of  value  to  you.  We  have  pioneered  in 
the  development  of  slip  ring  assemblies  to  meet  widely  diverse  requirements,  both  electrical 
and  mechanical,  and  can  put  at  your  disposal  over  twelve  years  of  design  and  manufac¬ 
turing  experience. 

In  meeting  your  specifications,  we  will  employ  the  methods  best  suited  to  producing,  at  mini¬ 
mum  cost,  a  unit  that  gives  maximum  performance.  Your  particular  slip  ring  needs  may 
require  a  molded  rotor,  a  plated  rotor,  or  a  built-up  assembly ;  we  are  set  up  to  manufacture 
by  any  of  these  processes.  Your  specific  electrical  and  mechanical  requirements  will  be  ful¬ 
filled  through  our  design  experience  using  all  brush  and  ring  materials  and  techniques.  You 
will  save  time  and  save  money  by  calling  upon  our  skills. 

The  following  summary  indicates  PMVs  technical  exper- 
ience  on  production  units.  Our  experimental  work  reveals 

that  the  values  shown  are  conservative.  I 

PSIQUINCYi  from  DC  to  more  than  60mc  '  ■ 

VOLTAOl  SANOI:  from  microvolts  to  more  than  tO.OOO  volts,  I 

corona-free  <  I 

CURMNT  KANOli  from  mieroamps  to  more  than  600  amps  ■  nQMt. '  I 

NUMMR  OP  CIRCUITSt  max.  to  date,  more  t Aon  500  ^epoce 
requirement  the  limiting  factor) 

■RUSH  UPli  mtn.,  7  milhon  linear  ft. 

MZli  from  synchro  and  resolver  type  rotors  to  36"  dianu  x  S'  height  k 

P40IU  UVILt  at  600  amps,  an  average  peak  to  peak  amplituae  of  ^  i  ^ 

0.15  voltsiat  microamp  levels,  noise  not  detectable 

PMM0«t  R«»itt«iKOi  accejftable  to  all  Govt,  agency 

requirements  ^ 

Corroeion  Rotittancei  200  hour  Salt  Spray  test  H^HjjL^XQS 

Whether  your  requirements  are  complex  or  simple,  con-  ^ 

suit  PMI.  We’ll  be  happy  to  discuss  your  problems  with-  j|  ^ 

write  for  our  FaciliUes  Report  and  our  new  brochure 


DESIGN  •  DEVELOPMENT  •  PRODUCTION 

dustries  Inc,  Stamford,  Conn. 

Electro-mechanical  devices  *  Engineered  plastic-metal  assemblies 
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SPIRAL 

TUBING 


A  UNIFORM,  HIGH  QUALITY  PRODUCT  AT  LOW  COST 


Good  dielectric  strength* Low  dielectric  loss  properties 
Good  mechanical  strength  and  moisture  resistance 


C-D-F  is  a  dependable  source  of  supply  for  all 
of  your  coil  form  spiral  tubing  needs.  Uniform, 
high  product  f|uaiity  is  maintained  by  rigid 
standards  of  manufacture.  C-D-F  offers  you  fab¬ 
ricating  skill,  backed  by  exacting  technical  and 
inspection  control.  A  recent  C-D-F  development 
is  Grade  .5  Constant  'I'orque  Tubing  for  use  in 
coil  forms.  .After  the  threaded  iron  tuning  core 
is  inserted  and  finally  adjusted,  you  obtain  the 
same  stable  torque  rating. 

Constant  Torque  features;  exact  internal  thread¬ 
ing  .  .  .  every  thread  engaged.  .H-point  contact 
with  core  prevents  binding  and  ijermits  fx)sitive 
tuning  and  re-tuning.  Outer  surface  of  tube  has 
no  weak  spots,  no  external  embossing  to  cause 
cement  leakage.  .Available  in  lengths  up  to  14" 
to  take  .248"  to  .2.50"  core  with  28  threads  per 
inch  and  also  6-32,  8-32  and  10-32  screw  si/cs. 
Write  for  samples. 

Grade  5  Tubing  is  also  custom-fabricated  by 
C-D-F  in  conventional  shap>es  to  accommodate 
other  si/,es  of  tuning  cores. 

C-D-F  produces  spiral  tubing  in  grades  to  meet 
most  retjuirements.  Use  -the  Grade  Selector 
Chart  when  requesting  samples  and  additional 
information. 


iMraioNAno 

t  G^wfol  CUctrtcol  ond  MtcHomcol  Grod*.  O 
1A  €l«ctricol  Ofid  Grodt-$p«c»o<  FundMAg  O 

7  Mild  Stoplmg,  ihrvting,  o«td  Fott  FormWig  Owolffy.  O 
7A  Iwtf  iwdioN  FobrKotmg  ond  S<opii»g  O 

3  Stopling,  iiv«ttng.  ond  fo*l  Forminf  Owol«ty.  O 

i  Com*onl  Torqu*  dnd  Form*d-*o-$kop*  Ceil  Form  Tubing.  O 

6  Spvciol  for  High  Humidity  Applicotiorn  O 
6A  Eirtro  Hord,  Mtgh  Strength  Tubmg  O 

7  Soft  Vomohed  Kroft  Tubing  O  O  t  "  '  * 

7 A  Hord.  Rigid  ftoctongwior  Tubmg.  Q)  1 

8  Vornohod  Dtomond  Intidotion  >Tubmg  Q 

9  "OeAoetton  Coil"  Tubing  O 

10  lorger  Sito,  Heovy  Wott  Tubmg  for  Mochorucol  U«oi.  O 

UNIMPREONAnO 

70  Spociol  Wound  in  Spocifod  Combmodom  of  hroft  popor.  Ml 
popw.  Ole.  O  O  I  ^ 

71  Floin  Kroft  Paper  Tubmg.  Q  O  f  ^ 

77  Holn  Dtomoiid  boulolion  Tubing.  O 

73  Ploin  CKipboerd  Tubing  O 

O  Round  Formed  ond  NoMbed 

^  Formed  fAuted  ihepe)  Q  1  ■  7.1  Sgmire.  Rictawgulat 


STANDARD 


livorr  onoi  immoi  f 


CONSTANT  TORQUI 


SEUenON  OF  THE  PROPER  GRADE 

While  the  differences  l)etween  some  of  the  grades  are  not  great,  they 
are  quite  distinct  when  specific  requirements  are  considered.  For  most 
uses,  the  proper  grade  can  he  selected  from  the  descriptions,  size  range, 
and  properties  tables  in  our  catalog.  If  this  should  prove  difficult  in 
some  cases,  it  is  desirable  for  our  C-D-F  sales  engineer  to  have  as  much 
information  as  possible  alx>ut  the  application,  es|>ecialty  fabricating 
requirements,  in  order  that  we  may  make  suggestions.  Your  blueprint 
is  usually  sufficient  if  it  carries  some  indication  as  to  the  quality  desired. 
In  other  cases,  the  following  check  list  will  lie  found  to  l>e  helpful: 
Type  of  Application. 

Properties  recpiired  or  the  customer’s  specification  for  the  material. 
Fabricating  quality  desired.  This  is  important  where  stapling, 
riveting,  punching,  or  forming  o|>erations  are  to  be  performed  by 
the  customer. 

Any  unusual  conditions  which  may  affect  the  suitability  of  the 
material  for  the  job.  For  tubing  that  is  to  accomiiuKlate  tuning 
cures,  actual  samples  of  the  cures  arc  cs.scntial  along  with  torque 
requirements  (if  known). 

Oat  fit  lha  facts.  Writa  for  S-paga  Tachnical  foldar  ST-33  dascribing  ttanderd  grodat 
of  C-D-F  Spiral  Tubing,  thair  propartiat.  tiias  and  toloraiKai,  and  how  to  saioct 
tha  propar  groda  for  your  opplicotion.  Fraa  tost  somplot  ora  avoilabla  upon  raquatt. 
Coll  your  C-O-F  Solas  Enginaar  (oflicat  in  priiKipol  cilias).  Ha's  o  good  man  to  knowl 


sniiu.  Tuwifi 


THE  NAME  TO  REMEMIEI  SrOAL  TUlINfi 

Gmpemf 

NEWARK  16,  DELAWARE 
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ANOTHER  NEW  PRODUCT  OF 


fifiiSr  la  Features: 

Vacauat  Sealed  Jaactioa 
Welded  Seaut  Coastractioa 


«NCE  again  you  have  proof  of  the  inherent  quality... superior 
performance... of  a  General  Electric  product  painstakingly 
;loped  through  intensive  research.  Not  just  an  ordinary  tran¬ 
sistor  to  answer  current  application  demands;  new  G-E  vacuum 
sealed  junction  transistors  represent  a  design  with  radically  im¬ 
proved  characteristics  and  keyed  to  the  tools  of  mass  production 
for  low  component  cost. 

First  junction  diodes  and  now  junction  transistors.  This  logi¬ 
cal  product  sequence  has  given  General  Electric  almost  two  years 
of  production  experience  on  junction  devices  before  announcing 
junction  transistors.  The  result:  anticipation  and  solution  of 
many  problems  plus  the  addition  of  unique  features  to  enhance 
the  range  of  application. 

Your  decision  to  use  this  new  G-E  product  assures  you  of  a 
basic  component  that  is  thoroughly  tested  and  proved  superior 
in  every  performance  characteristic! 

#  HERMITIC  SEAL  ...unaffected  by  moisture. 

#  VACUUM  SEALED  JUNCTION  ...contaminating  gasses 
permanently  eliminated! 

.  •  WELDED  SEAM  CONSTRUCTION  ...free  from  solder-flux 
contamination. 

#  HIGH  POWER  OUTPUT. ..Case  design  makes  possible 
a  collector  dissipation  of  150  MW. 

•  HIGH  FREQUENCY  PERFORMANCE  ...Completely 

successful  operation  at  audio  and  supersonic  frequencies. 
•  HIGH  TEMPERATURE  OPERATION  ...Rated  for  a 
maximum  junction  temperature  of  100°C. 

•  LONG  LIFE  ...stable  performance  throughout 
the  life  of  your  equipment. 

•  SMALL  SIZE  . ..extremely  compact  design  provides 
added  flexibility  for  all  applications. 


r‘//  f  Y//^  /////  ^YY/7  rYf/7//r/e/7re  /// 
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GENERAL  ELECTRIC  PROGRESS! 


bojp  V 


‘N44 


T>»**Nceo  5c*i  f 


'yictual  Size 


JUNCTION 

transistors 

PfRST  In  Perfomance: 

High  Power  Output 


COLLlC^Ott  .v<xrs. 

<^0».LaT0«  CMAMACTfUtSfic^ 
trot  3it4s 


TRANSISTOR  REFERENCE 
GUIDE  and  naw 
TRANSISTOR  BULLETINS 
NOW  AVAILABLEI 

Write  to:  General  Electric 
Company,  Section  4103, 
Electronics  Park,  Syracuse, 
New  York. 


ABi^lUTf  MAXIMUM  RATINGS 


Co!l»ctOf  VoltOB,  '  rfr.r.d 
CoMectof  C'.  fni  f 

f  mitfftf  C-  itnt  t 

JunctKjn  'r^pr,aturr,  T 


avirage  characteristics 

(Common  Bo..  T  30  C.  »  370  tp.) 


100  C 


Co«*c»OE  Volfoge 

tm.tter  Cufreni 
Cuirenf  Ampt,flco.,5n 
ihOff  Circuri!,  h 

Coltnvfof 


A'o « imcm  Powr, 

">on 

Cutoff  f 

Outpiif  Copocitorrc#.  C 


^  nohn  OUR 

"varod  devooement  usoratomes 

•  I^ubfebM.  junaioo  diodes  .k 

'  h  i-Ab  unifs 

in  low. 

volttge  Circuia  to  switch  currents 
»*'«etthani4.mpe,t 


PERMANENT  MAGNETS  and  ASSEMBLIES 
for  Magnetrons  and  Traveling  Wave  Tubes 


The  group  of  magnets  illustrated  above,  weighing  from  a  fraction 
of  a  pound  up  to  7  5  pounds,  are  indicative  of  the  wide  range  of 
Arnold  produaion  in  this  field.  We  can  supply  these  permanent 
magnets  in  any  size  or  shape  you  may  need,  with  die>cast  or 
sand'Cast  aluminum  jackets,  Celastic  covers,  etc.  Complete  assem* 
blies  may  be  supplied  with  Permendur,  steel  or  aluminum  bases, 
inserts  and  keepers  as  specified  .  .  .  magnetized  and  stabilized  as 
desired.  •  Let  Arnold  handle  your  magnetron  and  traveling  wave 
tube  permanent  magnet  requirements. 


ING  rOMBLNY 

M  suHH.  ^i;iGvirFpiAr»^ 


Made-iDyour 

.^)ecfffaations 

. . .  ANY  SIZE,  SHAPE 
OR  COATING  REOUIREO 

uuelcome 
your  incfuiries 
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GREAT  NAMES  IN  COMMUNICATIONS . . . 

RfiY  mn^mtddoHti  crvstais 

Th«M  companies— and  many  others  in  leadership  pasition 
in  the  field— depend  on  Midland  crystals  far  completely 
reliable  frequency  control  in  their  products. 

THAT  FACT  IN  ITSELF  is  testimonial  enaugh  to  the  kind 
of  performance  Midland  Quality  Contral  has  built  into 
millions  of  crystals  far  every  communications  use. 


MANUFACTURING  COMPANY,  INC. 

3105  Fiberelat  Reed,  Kansas  City,  Kansas 


WORLD'S  lAROiST  RROOUCIR  OF  QUARTZ  CRVSTAIS 
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Do  ym  have  any  of  these  problems? 


2.  NM«i  a  mica  lap«  that  con  b«  run  on  taping  mochintt  at  high  tp««dT 
ISOMICA*  topot  or*  mod*  from  long  rolls  of  thin  continuous  mica  shoat... 
or*  mora  uniform  In  mochonicol  and  dialoctric  strength . . .  hava  no  high 
spots  or  voids.  For  aloctricol  insulation  of  clou  B  or  class  H  motors,  gon- 
•rotors  and  transform«rs. 


1.  N*«d  a  combination  of  goskat  sooling  and  mochonical  and  •loctrical 
prop«rti«sT  Various  grodos  of  lAMICOlO® — lominotod  plostic  mod*  with 
organic  and  inorganic  bindors — or*  combinod  with  natural  or  synthotic 
rubber  to  obtain  th«  •xc«ll«nt  insulating  and  mochonicol  proportios  of 
LAMICOID  and  tho  sealing  proportios  of  rubber. 


3.  Need  accurately  punched  mica  stampings  for  filament,  grid  ond  plate 
supports?  MICO  produces  mica  stampings  to  extremely  fine  tolerances. 
Whenever  you  need  precision-fabricated  mica  parts  of  the  highest  quality, 
call  on  MICO.  We  hove  60  years  of  experieiKO  in  this  field. 


4.  Need  special  mechanical  and  electrical  properties  for  brackets,  termw 
nal  blocks,  access  panels,  etc.?  IAMICOID®  is  half  os  heovy  os  aluminum 
and,  weight  for  weight,  stronger  than  steel.  Offers  high  impact  strength, 
high  dielectric  strength,  excellent  abrasion  and  moisture  resistance. 


Whatever  electrical  insulating  materials  you  need,  MICO  makes  them  best. 
We  manulacture  all  standard  types  and  many  special  materials,  and  fabri¬ 
cate  parts  to  your  specifications.  Send  us  your  blueprints  or  problems  today. 

*TraJtmark 


•21. 

isSi! 

I 


•  MICA 


iNY 


Schancctody  1,  N«w  York 


Offices  in  Principal  Cities 

lAMKOtO  •  (lemlneled nesik)  vMICANITt  •  (tuat-ep MIm)  •IMPIRt  •  (Vemtslie4  PeWks  en4  Paper)  .FABRICATiD  MICA  .ISOMICA* 
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^1.  P  R  EtC  I  S  I  O  N  ENGINEERIN 
CUSTOM  MANUPACTURIN 


G 

G 


\ 


\ 


\ 

V 

\l . 
'  \ 

\ 

\ 


CONTINUOUS  COVERAGE 


WIDE-RANGE 
POWER  OSCILLATOR 

CONTINUOUS  CONTROL  WITHIN  RANGES 

FROM  300  to  900  me  and  900  to  2,500  me 
SEPARATE  OUTPUT  COUPLING  CONTROL 


\ 

300  to  2500  me 
More  than  lOw  to  1200  me 
More  than  2.5w  to  2500  me 


A  A 


$2,285.00 

f  O  B  MINfOlA  N  Y 


I  '  •  '  ''' 

We  suggest  that  you  write  at  once  \  ’ 

for  specifications  and  delivery  schedules.  ^ 


TW  134A  F*w*r  OKillolor  centith  pf  a  grid-ipparation  cooxiol  oiciilator 
ppi ploying  o  3C39A  diK  tool  tried#,  on  owdio  oKilkrter  end  medulotteo 
(pction,  and  m  •eM-centoinod  rpctiftf  power  tupply.  A  leloctor  awiteh  b 
provided  lor  tlie  foNewing;  inlernel  meduloHen  of  400  or  1,000  cp*.  cw, 
or  exiemol  Modwlatien  by  pebe  or  tquere  wove  teercet.  Crid^ethede 
end  grid-plate  line*  ere  ceepled  to  e  tingle  tuning  control,  witli  prevbien 
for  individual  edjuttment  of  tbe  grid<atbede  line  wben  detired.  Counter- 
type  indkotert  ihew  the  petHien  of  the  tuning  elementt.  An  output 
coupling  control  with  counter  indicator  b  provided. 

This  b  one  of  a  torio*  of  otpocially  fine  inttrumontt  end  componontt  that 
hove  boon  dovolopod  by  AIL  to  moot  our  own  exacting  roguiromontt.  Our 
rotoorch  end  dovolopmont  werh  hot  demanded  oguipmont  not  ordinarily 
ovoilablo  In  the  electronic*  marhot.  Thu*,  wo  hove  dovolopod  dovico*  that 
are  contidorably  advanced  over  thoco  uwiolly  available  for  purchoto. 
Originally  wo  wore  roguoitod  to  produce  limited  guantitio*  for  our 
ottoblbhod  diontolo.  The  demand  ho*  grown  to  a  point  whore  limitod 
production  runt  hove  become  nocoMary.  Under  thoto  circumttanco*  imme¬ 
diate  dolivory  b  often  poaciblo. 


Airborne  Instruments  Laboratory 


INCORPORATIO 

I 

160  OLD  COUNTRY  ROAD 


MINEOIA,  N.Y. 


\. 


ARTIFICIAL  MAGNETIC  EYE 


ConsunMr  Market 

Perpetual  energy  is  at  work  all  around  us.  Shown  here  are 
only  a  few  of  the  many  examples  of  permanent  magnets 
at  work — all  of  which  add  to  the  salability  of  the  product. 

ArtMcktl  M€tgaarte  By** 

An  artificial  eye  looks  practically  normal  if  it  moves  in 
unison  with  the  natural  one.  To  achieve  this,  a  New  York 
doctor  developed  an  implant  wherein  is  imbedded  an 
Alnico  permanent  magnet. 

After  removal  of  a  diseased  or  injured  eye,  recti  mus> 
cles,  originally  attached  to  the  natural  eye,  are  attached  to 
an  implant,  thereby  imparting  motility  to  this  implant. 
Further  operative  procedure  requires  that  the  implant  be 
covered  with  layers  of  tissue  (tenons  and  conjunctiva)  in 
order  that  the  implant  may  be  completely  buried. 

A  custom-fitted  plastic  artificial  eye  is  then  made  which 
also  has  a  very  thin  Alnico  magnet.  As  a  result  of  the 
attraction  between  the  magnet  in  the  implant  and  the  one 
in  the  artificial  eye,  and  also  due  to  the  shape  of  the  arti¬ 
ficial  eye,  the  eye  can  then  move  in  unison  with  the  luitural 
one,  ELS  motility  is  imparted  from  the  recti  muscles  to  the 
implant  and,  in  turn,  to  the  artificial  eye. 


Applications:  Among  other  consumer  products  that  rely 


on  permanent  ntagnets  are  can  openers  with  a  magnetic 


lid-lifter,  and  the  thermostat  used  in  your  home. 


•atic  Research 

Research — A  highly  specialized  example  of  the  use  of  permanent  magnets 
in  research  is  the  nuclear  resonance  assembly  shown  on  the  left. 

The  Alnico  V  permanent  magnets  used  in  this  assembly  built  for  the 
University  of  Chicago  by  INDIANA  produce  a  field  of  approximately 
5,300  gauss.  The  assembly  not  only  is  much  less  costly  than  the  electromagnetic 
tTKxleis  but  it  also  does  not  require  much  of  the  expensive  equipment  required 
to  maintain  a  stable  field.  ^ 

fWIWIfllt 


Can  Work  For  You! 


Perpetual  Magnetic  Energy ...  a  Timeless  Force... 
is  hard  at  work  in  mony  fields  ond  in  many 
products... from  Artificial  Magnetic  Eyes 
to  Nuclear  Resonance  Research  I 

You  can’t  see  it . . .  smell  it ...  or  hear  it.  Nor  can  you  taste  it  or  feel  it,  but 
the  “perpetual  energy”  of  permanent  magnets  is  at  work  for  you  in  each 
one  of  these  applications — and  thousands  more.  Permanent  magnets  won’t 
wear  out.  They  can’t  be  used  up.  They’re  a  source  of  permanent  energy 
instilled  in  your  product  “perpetually.” 

. . .  Unlimited  are  the  future  possibilities  of  permanent  magnets  in  new  product 
designs.  The  field  produced  by  the  myriad  of  spinning  electrons,  the  essence 
of  permanent  magnets,  can  work  for  you  in  these  three  ways:  transforma¬ 
tion  of  mechanical  to  electrical  energy  •  transformation  ,of  electrical  to 
mechanical  energy  •  tractive  effort.  If  you  need  a  component  to  perform 
one  of  these  three  functions,  INDIANA  PERMANENT  MAGNETS  may 
be  the  solution  to  your  design  problem. 

INDIANA  provides  you  with  the  largest  facilities  in  the  world  for  the 
manufacture  of  permanent  magnets  and  complete  permanent  magnet  sub- 
assemblies.  It  will  p^y  you  to  take  advantage  of  INDIANA’S  wealth  of 
experience,  research  leadership,  and  specialized  engineering  “know-how.” 


The  Indiana  Steel  Products  Co. 

VALPARAISO,  INDIANA 

SALIS  OFFICIS  FROM  COAST  TO  COAST— lOSTON  .CHICA60 
CliVilAND'NIW  rORK*PMILADflPNIA*ROCH{STIR.lOS  ANMUS 


WtUt  hi 
OniCM  MANttU 
N«.4-AII 
CAST  UTAIOC 
>•.  11-All 
SINTEIID  UTAIOS 
U.  12-All 


llD«trlc«l 

Induitry 


wvR-linowii  tppNcatlofl  In  tiN  nlnc- 
tricnl  Itld  it  thn  pnrnuinMt  mnintl  ntrarator.  This 
IS  kva,  120/201-*^  400-cyeln  modnl  incotporalnt  21 
HyRui  AInleo  V,  kar-tkapad  parmanant  mafnats. 

Lang  tarvfea  and  wAiAnani  maktmmmmcm  ara  taw 
things  sought  by  utan  ol  ganarators.  ParnMnant  maf- 
nats  halp  to  provida  th^  qualitias.  OAniantlan  aF  Jm 
rhm  nad  c.nini.«a>aii  maans  no  sparking  or  radio  in- 
torlaranca.  And  thara's  no  haat  from  tha  Md  coils 
nor  it  ascitation  poawr  naadad. 

MagTMtos,  motors,  gyroscopat. 


In  24  Hours — You  con  have  INDIANA  PERMANENT  MAGNETS  for  your  experimental  work 


-Typical  ol  tha  applicationt  in  this 
Raid  it  this  IS-inch  high  fidahty  spaakar  which  usas  a 
10‘y  lb  INDIANA  Hyflut  Alnico  V  magnat  to  achiava 
a  Iraquancy  rtnga  from  30  to  I6.S00  cytlas  par  sacondl 
INDIANA  Hyllui  Alnico  V  providas  an  anaro  product 
ol  Sti  million  BH  Mas  or  more,  tharaby  assuring  a 
magnetic  laid  of  high  strength.  Parmanant  magnets, 
in  this  casa.  ara  a  AmcfiMMf  MCMdiy  to  thit  datign— 
no  substitute  can  do  tha  job. 

Anpfirarta.ir  INDIANA  magnets  ara  consistently 
doinf  an  outstanding  job  in  many  othar  typical  products 
in  this  laid  such  as  focusing  coils,  ion  traps,  centering 
davicas,  radar,  and  guided  mistilas. 


I  —Thera  it  afmoat  an  andlett  list  of  machan 
ical  or  holding'  applicatioot.  One  ol  the  mora  widatpraad,  induatrlal 
applicationa  it  thit  parmanant  magnat  saparator,  using  three  or  mora 
Hyflui  Alnico  V,  U-thapad  magnirtt  each  of  which  can  aiart  a  puH 
ol  ISO  lb. 

Hare  parmanant  magnats  axart  an  allactiva  pulling  force  through 
a  distance  of  tavaral  inchat . . .  permitting  your  product  to  do  the 
job  batter  and  tafar,  inturo  i».Ai»»ffiin»ad  pfadUctia.  flow  by  snatch- 
ing'1ramp’'iron  from  matarialt  to  be  procattad . . .  tharaby  preaanting 
damage  to  machinery.  And  parmanant  magnats  raawba  m  afacrrfcul 
pmrar,  no  mrklrnm...  hanca,  they  naaar  spark,  aiiminating  a  daAnita 
Hra  hazard. 

AppHroNani:  Among  tha  many  machanical  applicationt  are'  mag¬ 
netic  conveyors,  magnetic  twaapart,  magnetic  chucks  and  dutchat. 


WawHaor  AtaTara  One  of  tha  hundradt  of  diflorant 
instruments  raquiring  parmanant  magnats  it  this  tingia- 
phata,  IS-amp,  240-volt  rating  lor  3-wira  sarvicat 
watt  hour  mater.  It  uses  an  Alnico  I,  horsathoa-thapad 
magnat  weighing  only  0.2  lb. 

Haro,  tha  high  ouality  of  this  parmanant  mainat 
material  provides  the  uniformity  and  stability  ol  nald 
to  nacastary  lor  iwaiaMhAM  rb.  MW  accuracy  of  this 
malar  over  a  long  period  of  years. 

Apwlfrad—ri  spactromaters,  vibration  pick¬ 
ups.  galvanomatars,  madical  instruments,  tpaad- 
omalars.  Iluamalars. 


For  one  thing,  it’s  easy  to  make  an  ordinary  relay.  Requirements  are  not  rigid. 

Little  equipment  is  needed.  You  can  even  buy  the  component  parts  in  a  pinch. 
Dozens  of  companies  do  a  good  job  of  making  these  relays,  as  long  as  the  service 
requirements  are  not  too  severe. 

But  when  you  need  top  reliability,  when  you  need  relays  that  will  withstand 
temperature  extremes,  tremendous  shock  loads,  moisture,  continuous  service — 
come  to  an  expert  to  get  the  kind  of  relay  performance  you  need. 

Union  Switch  &  Signal  has  been  making  relays  for  over  70  years,  most  of  them 
in  vital  railroad  signaling  service.  Many  of  them  operate  continuously,  yet  remain 
unattended  for  years.  In  fact,  we  regularly  encounter  “Union”  relays  that  have 
been  in  service  for  over  40  years.  And  they  are  still  in  good  operating  condition. 

This  vast  relay  engineering  skill  has  been  used  to  produce  the  “Union”  type  M 
miniature  relay.  Hermetically  sealed,  weighing  only  3 Vi  ounces,  this  26.5  v.dc. 
relay  meets  all  requirements  of  Military  Specifications  MlL-R-5757  A  &  B. 

“Union”  type  M  relays  are  available  in  quantity  now — in  either  6-pole  or  4-pole 
doublcthrow  models.  Write  for  more  information. 


GENERAL  APPARATUS  SALES 

UNION  SWITCH  &  SIGNAL 

DIVISION  OF  WESTINGHOUSE  AIR  BRAKE  COMPANY 

PITTSftUROH  It  PENNSYLVANIA 


NEW  YORK  CHICAGO  ST.  LOUIS  SAN  FRANCISCO 
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Want  more  ioforimitioii?  Use  post  card  on  lost  poge. 
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40  <y»  ^ 

^  0.060 


Oanafol  Apporolwi  Sola* 

Union  Switch  !■  Signal  Division 
Waitinghoota  Air  Broka  Company 
Pittsburgh  It,  Po. 

Plaasa  sand  additional  information  on  "Union"  typo 
M  raloyt. 


City,  Zona  A  Stota 


Wont  oMTc  iafaraiotiao?  Ust  past  cord  an  lost  poga. 


PROBLEM: 

Reduce  Fabrication  and  Assembiy  Costs  for 
Electricai  Contact  and  Switch  Blade  Assemblies 

SOLUTION: 

General  Plate  Provided  the  Solution  with 
Fabricated  Composite  Contact  Elements 
Ready  for  Assembly 


A  leading  manufacturer  of  Antenna  Rotators  required 
contact  and  switch  blade  assemblies  for  a  control 
switch  that  operated  two  synchronized  circuits.  To 
produce  the  assemblies  by  attaching  a  separate  contact, 
rivet  or  button  to  the  spring  blades  meant  high  fabrica¬ 
tion  and  assembly  costs  and  special  machinery. 

The  problem  was  presented  to  General  Plate  whose 
engineers  provided  an  economical  solution  with  fabri¬ 
cated  com^site  contact  elements  ready  for  assembly. 

The  complete  contact  and  blade  elements  are  made 
from  a  General  Plate  striMd  composite  metal.  The  con¬ 
tact  is  a  silver  alloy  which  gives  the  necessary  electrical 
peH^ormance.  The  blade  is  phosphor  bronze  which  pro¬ 
vides  the  spring  propenies  required  for  the  contact 
supporting  member. 

The  result  —  initial  savings  of  $7,000  in  assembly 
costs  alone  by  using  General  Plate  fabricated  composite 
comaa  elements. 

By  letting  General  Plate  fabricate  your  complete  con¬ 
tact  assemblies,  you  will  save  money,  time  and  trouble 
. . .  needless  equipment  cost  and  problems  of  scrap 


Want  man  information?  Um  pest  cord  e«  test  pope. 
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_ contacts  and/or  contact  as¬ 
semblies  made  to  your  exact  specifications  are  shipped  to 

If  you  fabricate  your  own  parts.  General  Plate  Com¬ 
posite  Contaa  Materials  will  still  save  you  money  and 
allow  you  to  make  contaa  assemblies  superior  to  those 
produced  by  other  methods. 

The  long  experience,  diverse  facilities,  and  manufac¬ 
turing  skill  of  General  Plate  will  benefit  you  in  the  form 
of  service,  quality,  and  savings. 

Write  for  complete  information  and  Catalog  PR700. 


METALS  &  COITROLS  CORPORATIOR 
RERERAL  PLATE  DIVISiOH 


aio  PORIST  tnin,  ATTlIROtO,  MASS. 
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Jets  must  conserve  their  power  for  actual  flight.  Thus 
on  the  flying  field  the  big  engines  are  turned  over  by 
means  of  a  starter. 

Almost  six  years  ago  our  customer,  Ther  Electric  & 
Machine  Works,  Chicago,  developed  the  portable  jet 
engine  starter  pictured  here,  in  cooperation  with  a  fa¬ 
mous  engine  manufacturer  who  was  dissatisfied  with  pre¬ 
vious  units.  Important  components  in  each  Ther  starter 
are  four  Model  FH1BA6S1G  Seletron  selenium  recti¬ 
fier  stacks. 

Ther  tells  us  the  service  record  of  the  jet  engine  starters 
has  been  outstanding  during  six  grueling  years,  and  cred¬ 
its  trouble-free  Seletron  rectifiers  for  much  of  the  top¬ 
flight  performance.  'They  have  proved  far  superior  to 
other  similar  units.” 

When  rectification  is  indicated,  SELETRcm  engineers 
can  certainly  auist  you  with  circuit  information  as  well 
as  the  right  type  of  Seletron  rectifier  to  do  the  job.  We 
make  them  from  the  small  half-wave  ones  for  radio  and 
TV,  all  the  way  up  to  giants  for  industrial  use.  See  our 
catalog  in  Sweet’s  Product  Design  file— or  write  us. 


Alto  Thor-built  with  Selotron  tolonium 
roctifiort:  an  oiMmmortod  cathodic 

protection  unit  for  tho  Navy,  built  for  location  in  hazardous  at- 
motphoro.  Arcing  contacts  art  immorsod  in  oil  or  in  toalod-off 
oxplotion  proof  httings.  Includes  2  Seletron  AAodel  WH1BA2S1G 
rentier  stacks. 


Seletron 
and  Germanium 
Division 


Manufacturers  also  of  Germanium  Transistors  and  Diodes 

RADIO  RICIPTOR  COMPANY,  Inc* 

Since  1922  in  Radio  and  Electronics 

SALES  OFFia:  2S1  WEST  19th  STIEH.  NEW  TOIK  11  •  FAOMIES  IN  BROOKITN,  N.  Y. 
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Low  loss  factor 
Low  Porosity 


'■oquoi^. 


Q  Uniform 


A  sutsfouir  or  minnisota  mining 


AND  MANUfACrUAING  COMfANY 


OFFICES:  METIOrOUTAN  klEA:  i7l  I(mA  Sl.,Ntwtrk,N.  J^Milchtll  2415f  •  SYlACVSE.N.T.i  330  AfliitflM  kn..nm*  7A-S0a  •  (lEVElAND:  S0I2  EitdiA  A>t.,lMiii  7007,E>ptts  1-iMS 
NEW  ENCUND:  1374  Mots.  An.,  (MbtiAft,  M«>.,  XirklM4  7-4471  •  FNIIAOEIPHIA:  1447  N.  If'tW  Si.,  SltvntM  4-7123  •  SI.  lOUIS:  1123  W«Imii|I«ii  A«t.,  (wfwIA  4757 
(HKAM  221  N.  lfS«ll<  Si.,  (MiftI  4-1721  •  SOUTHWEST:  Mm  A.  (rim  (•.,  UIS  O.iili  Dr.,  Nil*)  7,  Diim  7711  •  lOS  ANSEIES:  5403  N.  Hmlliitlm  Or.,  (•fllil  1-7114 


Vast  and  varied  experience  in  every  field  of 
electrical  and  electronic  manufacture. 


Unexcelled  research,  manufacturing  and  quality 
control  facilities— most  complete  and  up-to-date 
line  of  magnet  wire  in  the  industry. 


Practical  help  in  selecting  correct  size,  shape 
and  insulation  to  meet  exact  design  specifications. 


FORT  WAYNE,  INDIANA 


WmI  Mora  btfarawMonf  Um  »Mt  «u4  M  Iwt  Mt*- 
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Designed  to  withstand  a  shock  of  50G,  these  new  Allied 
Control  double-throw  miniature  relays  were  developed 
to  meet  the  rigid  requirements  of  U.S.A.F.  Specifica¬ 
tions  MIL-R-5757A. 

Known  as  the  Allied  MH  series,  this  new  line  of  relays 
consists  of  the  6-pole  MH-18,  the  4-pole  MH-12,  and 
the  2-pole  MH-6.  Contacts  are  rated  at  2  amps  resis¬ 
tive  or  1  amp  inductive  at  28  volts  D.  C. 

The  high  performance  of  these  relays  has  been  achieved 


in  an  extremely  compact,  unitized  construction'  and 
parallels  the  most  recent  advances  in  airborne  equip¬ 
ment  <ksign.  The  “actual  size”  photographs 'shown 
above  highlight  the  66%  savings  in  overall  size,  the 
48%  savings  in  weight  and  the  30%  reduction  in 
chassis  area. 

For  detailed  specifications  and  drawings  of  these  new 
relays,  contact  your  local  Allied  Control  Representa¬ 
tive  or  write  us  for  Bulletin  1002. 


i 


50  G  MINIATURE  RELAY 


APFROVIO  MIL.R.S7S7A 


SIX  DIFFERENT  MOUNTINGS 


1.  Standard  Mounting 

2.  Flush  Mounting  —  2  Studs  ot  V*”  Centers 

3.  Thru-Chossis  Mounting  —  Terminals  Down 


4.  Plug-In  Mounting  With  Sodiel 

5.  Thru-Chassis  Mounting  -  Terminal  Up 

6.  Flush  Ring  Mounting 


•->  * 


FI A7URIS 

Wid*  Ambi«nt  Tcmparatur*  Rang*:  55°C  to  85^C  standard — 65^C  to  12S^C  MHB-type 
Vibration  Resistant:  ISC's  vibration  to  500  cycles  •  Operating  Shock:  no  contact  chatter  to  over 

High  Altitude:  seal-tested  to  70,000  feet 

Dependable  Operation:  life  expectancy  of  over  1  million  operations  at  rated  load 
High  Speed:  operate-to-make  time  under  8  ms. 

release-to-make  time  under  4  ms. 
release-to-break  time  under  2  ms. 


2  lAST  IND  AVINWI,  NIW  TOKK  21,  N.  V. 


by  specifying 


R  dependability  ptua  in  wiret 
ny  electronic  and  electrical 
!  compounds  used  in  all 
and  Cable  constructions  are 
3TER  plant.  Thus,  complete 
on  of  raw  materials  and  man- 
ues,  provides  full  control  of 
urance  of  uniformity  in  every 
of  conductor  Dearing  the  CHESTER  labell 


ttNC-76  WIRES’ 

105*C,  90*C,  80% 
SHIELDED  WIRES  &  CADLES 
FLEXIDLECDRD 
IV  LEAD-IN  WIRES 
WSTRUMENT  WIRES 
CDMMUNIGATIDN  WIRES  Irg 
CDAXIAL  CADLE 
LACODERED  COVEMEO^*^  WIRES 
SPECIAL  WIRES  SPKI^TIMS 


'Solid  colon  or  $plt^  marking 


ASK  FOR  the  New  Chester  Liter* 

oture.  Complete  data  on  wires  and  cables 
for  electrical  and  electronic  wiring, 

Request  yours,  todayl 


KEOUTEIED 

U.S.WkT.Off. 


Went  mart  Informotieiit  Us*  pest  cord  on  last  pee* 
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illCTRONICS  PARK  —  O-t  HEADQUARTIRt  FOR  ILECTRONICI  RIIIARCH 

Mt//  e  -E  EREQUENCY 
AND  MODULATION  METER 


AccMtariM  Iit«lv4*; 

(•haw),  adaiMar  ca 


GENERAL^ELECTRIC 

FREQUENCY  ANH  MODULATION  METER  TYPE  8T-I3A 


« 


Mmsotrs  borii  carrier  frequoocy  tUsplacROMat  ood  sqvora  wovt 
RMdiilatiMi  with  direct  reodiog  ea  2-niage  S'/a"  RMter 

Here  is  a  quality  FM  Communications  instrument  with 
features  that  are  unmatched  in  the  industry!  The  ST- 1 3  A 
is  engineered  to  give  you  hairline  accuracy  .  .  .  lowest 
possible  cost  .  .  .  plus  full  provision  with  oven  acces¬ 
sories  for  future  split-channel  adjustments.  This  unit 


SMCIPICATIONS-MODIL  ST-13A 


FKiaUINCT  RANOU 


Om  or  two  ipodRod  troquondos  In  tho  loRowt 
2S  MC  to  SO  MC.  >2  MC  to  7S  MC.  IW 
QtMrti  cryttil  opontini  rongo:  4  MC  to  (  MC 


RirniNCI  OSCILLATOR  ACCURACY 


.001%  from  32*F  to  IZTF 

Grootor  occorocy  will  bo  oMainod  o«tr  a  mora  kmitod  lomporalHro  rann. 
Extonwl  connactlon.  intarnal  wirini  and  a  Mckot  aro  providod  for  »  V  ovon 
oporaHon  wham  widor  tomporatam  rango  with  groator  acevraqf  it  avaitablo. 


meets  today’s  demand  for  accuracy  and  economy  and 
provides  for  tomorrow’s  more  stringent  needs.  Two 
RF  outputs  for  receiver  testing  and  alignment.  New 
case  design  is  durable  and  good  looking. 


MODULATION  ACCURACY 

±(S%  +  200e»elot) 

On  wnatoidal  or  sqaaro  wavo  modalobon  (compMo  limiting). 

Mnn  RANOIS 

0  to  10  KC  and  0  to  20  KC.  Tkota  lealot  am  cabbiatad  in  tormt  of  carrior  fm- 
quoncy  displacofflont  from  tka  intarnal  rafomneo  oteUlator  and  doviation  d«a  to 
sqaaro  wavo  modulation.  Srnatoidal  modalatlon  it  1.S7  Umot  thit  valoo  A 
coovortion  curva  tppoort  in  tho  covor. 

INPUTS 

EigMoon-Indt  coliapsiblo  whip  intonna. 

Fifty-ohm  BNC  connoetor.  TMt  input  can  handlo  onty  Nmitod  powor  at  it  It 
foHowod  by  a  moMod  carbon  potontiomotor  attonuator. 

OUTPUTS 

Low  RF  output -odjastaMo  around  1  microvolt. 

Wgh  RF  oatpat-adlattabio  from  about  100  to  tovoral  tboutand  mierovottt, 
dopanding  on  Iroqaoncy. 

Both  outputs  coma  out  on  SO-ohm  BNC  connodort. 

POWn-INTMNAL  RATTSRIM 

2-49  vott  battariot;  2-1.5  voM  Rath  Hght  coRt;  2-1.5  voH  pan  bgbt  eoNt. 

TURI  COMPLIMINT 

2-1L4.  2-1U4 


IAODIL  5T-1A 

-3  for  shop  and 

VoT  weight  have  been  held  to  a 
are  assured  of  quality  G-E  con 
Features  high  sensitivity 
V.  Special  features  include 
to  adapt  the  equipment  to 
--1,  Deflection  pattern 

tube 


G-l  OSCIttOSCOM 

Here’s  the  ideal  »coP^ 
ratory  use.  Siie  t- 
minimum  yet  you 
struction  and  mat 
. . ,  exceptional  st 
a  DC  vertical  amplmer 

Uide  range  of  applicauons. 

Moands  to  several  times  t— 


Gcnaral  Electric  Company,  Sactioo  410) 

Electronics  Pnrk.  Syracuta.  N.  Y. 

Please  send  me  a  copy  oJ  iha  Following  bulletins: 
□  ST-IJA  (ECU))  □  ST-2A  (ECL-9) 

NAME . 

COMPANY . 

ADDRESS . 

aTY . STATE . 
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A«  ■  Dir*ct-R«a«ling  ln«trum«nt  The  extreme  aeruitivity 
of  the  d-c  amplifier  ia  utilized  to  check  plaaticizer  insula¬ 
tion  resistance  values  in  the  megamegohm  range. 


L&N  Lew  Level 
d-c  Amplifiers  are 


At  a  Recorder  Preamplifier  The  rack-mounted  ampli¬ 
fier  above  is  being  used  to  increase  the  sensitivity  of  a 
recorder  in  running  special  tests  of  switches. 


At  a  Null  Detector  The  d-c  Amplifier  is  being  used  above 
for  factory  checking  and  calibration  of  instruments. 


•  In  response  to  the  constant  demand  for  versatility 
in  precision  instruments,  these  d-c  Indicating  Ampli¬ 
fiers  combine  the  functions  of  three  useful  instru¬ 
ments  in  one: 

1.  A  Direct- Reading  Instrument  that  is  al¬ 
ways  ready  to  use  .  .  .  never  any  readjusting  of 
zero,  either  initially  or  during  a  series  of  readings. 
Simply  select  the  range  in  which  you  want  to 
work  by  turning  scale-multiplier  knob. 

2.  A  Recorder  Preamplifier  —  Values  meas¬ 
ured  by  Stabilized  d-c  Amplifiers  can  be  recorded 
directly  on  Speedomax  recorders. 

3.  A  Null  Detector  more  sensitive  than  most 

reflecting  galvanometers,  yet  with  full  scale  re¬ 
sponse  time  of  only  2  to  3  seconds.  These  instru¬ 
ments  are  unaffected  by  vibration;  leveling  is 
not  necessary.  of  a  range  knob,  a 

wide  choice  of  sensitivities  can  be  obtained  with¬ 
out  external  shunts.  A  non-linear  response  char¬ 
acteristic  is  also  available  for' easy  balancing. 

These  amplifiers  are  suitable  for  handling  low  level 
measurements  with  thermocouples,  strain  gages, 
bolometers— bridge  and  potentiometer  circuits — 
ionization,  leakage  and  phototube  currents — almost 
any  measurement  of  extremely  small  direct  current 
or  voltage. 

Self-contained,  the  unit  can  either  be  used  “as  is” 
or  removed  from  case  and  moimted  on  a  19'  relay 
rack. 

For  details,  including  complete  specifications,  send 
for  Folder  EM9-51(1).  Write  our  nearest  office,  or 
4979  Stenton  Ave.,  Phila.  44,  Penna. 
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Want  aioft  iafornKiKoa?  Us#  pott  card  aa  latt  papa. 
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POT  CORE 


WITH  GREAT 
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flcatioM.  Qf  a  fix* 


ti«n  miidriiiMMMt, 
pcrnuMifalffty  with  ffgl 


ond  InxtoH— motfitt  Nrrvx 

'  cttb«  a  single  screw.  It  is  use^inesi  iltMc 

being  WfHi'ejRellAiil,  results  in  single  and  multi*  It  g^p^l 

|ds  stacking  orrongebietitt.J^e  ef  the  very  success*  Write .  iiir 

forge  scale  apiMi^^dffons  are:  Blecking  osilloloa,  f  " 
p^Iay  linesi  Low  level  filters.  Pulse  tronsfermers,  etc.  togy  wilf  be  sent 
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POT  CORE 

Part  No.  7n60 
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FERROXCUBE  CORPORATION  OF  AMERICA 

•  A  Joint  Affiliate  of  Sprague  Electric  Co.  and  Philips  Industries,  Managed  by  Sprague  * 

35  EAST  BRIDGE  STREET  #  SAUGERTIES,  NEW  YORK 
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Now  available  for  incorporation  into  your  own  designs 


Check  the  specifications  on  the  chart  below.  If  your 
e<]uipment  dnign  calls  for  a  stable  oscillator  in  any  of 
the  frequency  ranges  shown,  a  major  portion  of  your 
design  problem  is  solved.  Collins  preasion  oscillators, 
lon^  famous  for  their  accuracy  and  stability,  are  now 
available  for  incorporation  into  your  own  designs. 

The  years  of  research  and  development  work  that 
have  gone  into  every  detail  of  these  oscillators  can  im¬ 


prove  your  equipment  and  effect  a  substantial  saving 
in  your  development  costs. 

Collins  oscillators  are  mechanically  stable,  sealed 
against  atmospheric  changes,  compensated  for  changes 
in  temperature  and  voltage.  Their  output  frequency  is 
essentially  independent  of  environment.  We  are  now 
supplying  engineering  samples  and  quotations  on  pro¬ 
duction  quantities. 


Collins  Radio  Co./  Codar  Rapids,  Iowa 

Please  send  complete  information  on  your 
permeability  tuned  precision  oscillators. 


COLLINS  RADIO  COMPANY 
Codar  Rapids,  Iowa 


Name 


Company. 


Aooaes! 


State. 
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TVPI 

70I-1 

70i.«A  R 

70l*12 

701-1 S 

70H-2 

70H-3 

PregweiKy  Range  .... 

1.0— 1.5  me 

1. 6-2.0  me 

1.955-2.955  me 

2.0-3.0  me 

2.455-3.455  me 

1.5— 3.0  me 

Callbrntlan  Linearity  . 

±750  cycles 

±750  cycles 

±1000  cycles 

±750  c>'cles 

±500  cycles 

±1000  cycles 

NIaxiniMni  Fragaeney  .  . 
Drift  40*r  to  120*P  .  .  . 

250  cycles 

400  cycles 

600  cycles 

400  cycles 

100  cycles 

600  cycles 

Man.  Drift  with  ±10% 
Plotn  Valtage  Change  . 

75  cycles 

75  cycles 

150  cycles 

150  cycles 

oven  on 

100  cycles 

100  cycles 

RF  Oatgat . 

13— 30v  rms 

5.5— 12v  rms 

0.5— 2.0v  rms 

1.2— 2. 5v  rms 

2v  rms 

5— 13v  rms 

25  mmf  load 

33  mmf  load 

15  mmf  load 

100  mmf  load 

1000  ohms 

no  load 

PIsrte  Rawer  ...... 

250v  @  7  ma 

180v  fi  8  ma 

150v  @  12  ma 

150v  @  12  ma 

180v  10  ma 

150v  12  ma 

Neater  Rawer . 

12.6v  a  150  ma 

6.3v  @  300  ma 

6.3v  @  600  ma 

6.3v  @  600  ma 

6.3v  '*»>  300  ma 

12.6v  @  300  ma 

Oven  Rawer . 

none 

none 

none 

none 

26v  @  2.0  amp 

26v  <fi!  3.0  amp 

Ilactrical  Caaneetians  . 

plug 

plug 

solder 

solder 

plug 

plug 

Tahas . 

one  12SJ7 

one  6SJ7 

two  6BA6 

two  6BA6 

one  5749 

two  5749 

Shaft  Site . 

0.1869-0.1073 

0.2488-0.2498 

0.1869-0.1872 

0.1869-0.1872 

0.1869-0.1872 

0.1869-0.1872 

RatoNan  far 

counter- 

counter- 

counter- 

counter- 

Increased  Fragaency  .  . 

clockwise 

clockwise 

clockwise 

clockwise 

clockwise 

clockwise 

Taning  Rata . 

50  kc/tum 

25  kc/tum 

100  kc/turn 

100  kc/turn 

100  kc/turn 

1 50  kc; turn 

Taaing  Targaa . 

3— d  inch  oz 

10  inch  oz 

10  inch  oz 

10  inch  oz 

10  inch  oz 

10  inch  oz 

Siia . 

2%‘'8q.x5' 

2%''sq.x4fr 

2*/i”dia.6fi“ 

2V2”dia.x5" 

3V2"dia.x6-*/32'' 

2-27/32" dia.x6i^ 

STABILITY 
and  ACCURACY 

PERMEABILITY  TUNED 
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Ban  Joint  section  of  5-mil  Hipcrtil  Core,  magnified 
10  times.  Distinct  separation  between  the  laminations 
channels  the  flux,  increases  core  efficiency. 


core  material,  and,  therefore  excess  size  and  weight, 
into  your  transformer  assemblies. 

Advancements  like  this  continue  to  make  the 
Westinghouse  Hipersil  Core  the  best  on  the  market 
today.  Because  they  are  100%  aaive  in  carrying 
flux,  they  solve  size,  weight  and  loss  problems 
for  you.  The  simple,  two-piece  assembly  helps 
cut  your  transformer  fabricating  costs.  Get  a  more 
complete  story  by  writing  today  for  Booklet  B-5402. 
Westinghouse  Electric  Corporation,  P.  O.  Box  868, 
Pittsburgh  30,  Pennsylvania.  j-7u694 


A  new  process  now  coats  a  microscopic  film  of  rust¬ 
proof  iron  phosphate  on  all  Westinghouse  Hipersil 
Cores.  This  coating  will  not  chip,  scratch  or  flake, 
nor  will  it  affect  core  performance. 

Rustproofing  eliminates  all  possibility  of  deteriora¬ 
tion.  This  means  you  can  safely  carry  samples  or  a 
stock  of  cores  in  advance  of  immediate  production 
needs  .  .  .  keep  your  assembly  lines  flowing  smoothly. 

'  This  thin  coat  prevents  any  loss  of  the  inherendy 
high  flux  carrying  capacity  .  .  .  another  reason  why 
Hipersil  Cores  make  it  unnecessary  to  design  excess 
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DESKN  m  niNCnilll  REWS 

FOR  ELECTRICAL  AND  ELECTRONIC  ENGINEERS 


Poblifhed  by  TECHNICAL  SERVICE,  Chemical  Manofacturin®  Division,  The  M.  W.  KELLOGG  Company 


Precision  Connectors 
Use  Kel-F  to  Provide 
Superior  RF  Insulation 
...5,000v.  Capacity...Gut 
Moisture  Dissipation 

Consistently  high  RF  insulation 
and  dimensional  stability  were 
prime  requirements  for  the  dielec¬ 
tric  inserts  in  connectors  required 
for  an  Atomic  Energy  installation. 
“Kel-F”  plastic  was  found  to  l)e 
the  material  answering  these  and 
other  “tough”  re<piirements. 

“Kel-F”  maintains  high  RF  in¬ 
sulation  under  conditions  that 
cause  other  materials  to  fail.  It  is 
readily  molded  or  machined  to 
within  .OOi"  of  the  critical  dimen¬ 
sions  required  for  the  parts.  .\nd, 
l)e<'ause  of  its  excellent  wear  char- 
acteri.stics,  “Kel-F”  maintains  the 
precision  of  the  critical  insulators 
for  a  longer  time.  Fretjuent  “con¬ 
nects”,  “dLsc'onnec'ts”  and  oi)era- 
tional  vibration  have  negligible 
effect  on  the  insulation  because  of 
the  high  strength — impact,  com¬ 
pressive  and  flexural — of  this  fluoro- 
carlmn  plastic.  It  takes  rough 
handling  w'ithout  chi|)ping,  crack¬ 
ing  or  “freezing”. 

Exposure  of  the  insulators  made 
of  “Kel-F”  to  high  humidity  fails 
to  affect  their  dimensional  stability 
or  sui)erior  ele<-trical  pro|H*rties. 
Zero  water  absorption  and  “non¬ 
stick”  proj)erties  of  this  plastic 
re<luce  the  need  for  maintenance  by 
preventing  the  formation  of  fungus 
under  high  humidity  or  the  ac¬ 
cumulation  of  conductive  residues. 

The  precision  RF  conne<‘tors 
illustrated  are  manufacture<l  by 
the  Dage  Eltnlric  ('omi)any,  Inc. 
of  Ib“ech  drove,  Ind.  for  u.se  in 
electronic  equipment  s|)et'ified  for 
nuclear  .studies.  One  of  the  insulat¬ 
ing  parts  of  “Kel-F”  used  is 
injection-molded  for  this  company 
by  the  Brilhart  Plastics  Corpora¬ 
tion  of  Mineola,  N.  Y.  .\nother  is 
machined  from  extruded  Kel-F  by 
Insulating  Fabricators  of  New  Eng¬ 
land,  Inc.,  Watertown,  Mass.  The 
precision  parts  are  then  incoqK>- 
rate<l  in  .s|:)ecial  metal  connector 
housings  that  are  gold-plated. 

Jlr/<>r  to  Homort  K-Hil 


Regutered  truidemark  for  IheM  W  Ketiogg  Company's  In/iuorothioroethyirne  poiymers. 
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Sea-Going  “Pot”  of  Kel-F  Harnesses  10,000  Volt 
Currents... Maintains  Hermetic  Seal  Under  Shock 
and  Vibration... At  Ail  Temperatures 


At  the  iM)lar  cap  or  in  the  humid 
tropics,  in  the  “moth  ball  fleet”  or 
on  the  firing  line,  the  variable 
capacitor  “pot”  shown  here  guards 
again.st  leakage  of  10,000  v.  cur¬ 
rents  and  lo-ss  or  contamination 
of  the  in.sulating  “potting”  oil. 
Molded  of  “Kel-F”  trifluorochloro- 
ethylene  {jolymer  plastic,  this  six- 
pound  unit  will  maintain  a  high 
level  of  insulation  resi.stance  indefi¬ 
nitely  due  to  the  high  dielectric 
strength  of  the  plastic  ...  at  high 


and  low  tenijieratures  ( — .‘WO  to 
.‘190°F)  and  in  spite  of  .salt-laden 
.sea  air.  The  chemical  inertne.s.s  of 
“Kel-F”’  polymer  eliminates  any 
corrosion  from  the  in.sulating  oil, 
lo.ss  of  the  oil  or  dimensional  change 
resulting  in  a  break  in  hermetic 
s<*al.  The  toughne.ss — high  tensile, 
impact  and  compre.s.sive  .strength — 
of  the  {xilymer  prevents  cracking 
of  the  pot  or  l(K>sening  of  electrical 
leads  under  sho<‘k  or  vibration, 
even  during  “big  g\in”  .salvos. 

The  variable  capacitor  “pot”, 
one  of  the  heavie.st  single  pieces 
ever  molded  from  “Kel-F”  triflu- 
oro<-hloroethylene  polymer,  is  coni- 
pre.ssion-molded  for  the  Armed 
F'orces  by  F’luoro  Pla.stic,  Inc.  of 
Philadelphia,  Pa.  Mounting  lugs, 
undercuts  and  the  dimensions  of 
the  bore  of  the  pot  and  cover  are 
all  provided  for  during  molding,  on 
standard  molding  equipment.  The 
choice  of  “Kel-F”  pla.stic  was  ba.sed 
also  on  its  zero  water  absorption, 
non-porosity  and  “non-stick”  prop¬ 
erties  which  prevent  any  current 
shorting  cau.sed  by  water  or  expo¬ 
sure  to  high  humidity. 

H^tor  to  H^ttort 
(SEE  REVERSE  SIDE) 
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M.W.  KELLOGG 


PULLMAN 


leading  molders  and  extruders  specialite 
infahrirationof  materials  and  parts  made 
of  Kel-F .  » ,  eaek  month  this  column  will 
spotlight  several  of  these  companies  vith 
thetr  principal  services  and  products. 


Cinch  Manufacturing 
Corporation 

CMMgo,  li. 

Injaction  Molding 

Elactrical  &  Electronic  Components 
Tube  Sockets  &  Connectors 

Elastic  Stop  Nut  Corporation 
of  America 

UfliM,  N.  J. 

Injection  Molding 

Elastic  Stop  Nuts  &  Fasteners 

Industrial  Coatings  Corporation 

Chicago,  iH. 

Dispersion  Coating 

Jet  Specialties  Company 

Los  Aagolct,  CaNf. 

Extrusion 
Rod  &  Tube 

Juno  Tool  Corporation 

Minneapolis,  Minn. 

Compression  &  Tronsfer  Molding 
Injection  Molding 

Electrical  &  Electronic  Components 

Molding  Corporation  of  America 

Providence,  R.  I. 

Compression  &  Transfer  Molding 
Electrical  &  Electronic  Components 
Tubes,  Sockets  &  Connectors 
Terminals 

Pump,  Valve  Diaphragms  &  Parts 


Improved  Terminals  Handle  Currents  up  to 
7500  Volts  RMS  Without  “Flash”... Under  High 
Humidity... Maintain  Hermetic  Seal  Under  Stress 


Hou^h  handling,  .sevort*  operational 
current  anti  tetn|K*rature  cycling 
and  envirttnniental  restriction.s  are 
all  taken  in  stride  hy  the  new 
hermetically  sealed  terminal  pic¬ 
tured  here.  Two  factors  make  this 
an  outstanding  terminal:  The  use 
of  Kel-F  {Mtlymer  pla.stic  as  the 
insulation  and  imiMtrtant  refine¬ 
ments  in  the  art  of  terminal  manu¬ 
facture. 

“  Kel-F”  trifluoriK'hlorwthylene 
IH)lymer  was  chosen  to  insulate  this 
terminal,  enabling  it  to  handle  15 


anifiere  currents  up  to  more  than 
2,(MK)  volts  RMS  without  corona  .  .  . 
up  past  7,5(M)  volts  RMS  without 
Hanh-orer  or  tracking.  Injection- 
molded  under  prwise  control,  the.se 
terminals  of  "Kel-F”  have  higher 
heat  and  cold  resistance  .  .  .  pro¬ 
viding  iM*rfe<-t  electrical  insulation 
at  minus  148°F,  as  well  as  at  over 
,il)0°F.  The  consistent  dimensional 
.stability  of  “Kel-F”  at  f)oth  high 
and  low  tem|)eratures,  combined 
with  a  new  metluxl  of  crim|)ing  the 
conductor  prevent  lo.ss  of  the  vital 
hermetic  .seal — “Kel-F”  rtdu.ses  to 
.shrink,  swell  or  age  and  the  s|HH-ial 
crimping  prevents  lateral  or  longi¬ 
tudinal  movement  of  the  conductor. 

Hrilhart  Pla.stics  ( x)r|M)ration, 
Mineola,  N.  Y.,  produces  the.se  im¬ 
proved  terminals  by  injection  mold¬ 
ing,  using  standard  methcKls  and 
multi-cavity  molds.  All  parts  of  the 
terminal,  designated  as  the  “Ty|)e 
BTX-l”*  are  made  in  this  com¬ 
pany’s  plant.  The  new  terminal 
u.ses  .specially-designed  parts  and 
a  “post-molding”  treatment  to 
achieve  a  hermetic  seal  that  will 
pass  a  iO  psi  pre.ssure  test  after 
“wiggle”  and  “pull”  tests  that 
cau.se  other  terminals  to  fail. 
*Patented 


For  compfolo  mformaHon  r»gardmg  any  ifom 
moofioiioif  «i  DESIGN  AND  PRODUCTION  NEWS, 
a$k  hr  ihtoM  APPUCATION  RCPORTS,  writ* 
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Remember 
^Kel-P’  at  The 
Chemical  Show 
in  November . . 


Interesting  and  unusual  appli¬ 
cations  of  “Kel-F”  |)oIymer 
plasties  in  the  chemical  indus¬ 
tries  will  be  displayed  at  the 
“Kel-F”  Booth  Nos.  835,  839 
and  848  at  the  i4th  EXTOSI- 
TION  OF  CHEMICAL  IN¬ 
DUSTRIES,  November  30th 
to  December  5th,  1953.  The 
place:  Commercial  Mu.seum 
and  Convention  Hall,  Phila¬ 
delphia,  Pa. 


H(gt\tered  ttaJimurh  tfir  I  ht  M  M  ■-  trtfiu-  t%toTotift\leni  pt!\ 


Things  are  humming  in  Wapakoneta,  Ohio.  There, 
about  10  miles  west  of  the  Dayton-Toledo  coaxial 
cable  ia  the  new  plant  of  Superior  Tube  Company. 
This  plant  complements  the  production  capabili* 
ties  ot  the  Superior  main  plant,  takes  care  of 
your  feverdncreasing  demands  for  television  and 
military  purposes. 

Superior  nickel  cathodes  are  made  in  a  wide  range 
of  types,  O.D.'s,  wall  thicknesses  and  lengths — with 
or  without  bead — and  in  active,  normal  and  passive 
alloys,  depending  upon  the  application  and  the 
degree  of  emission  required. 

Superior  produces  both  Seamless  and  Lockseamj 
nickel  cathodes.  For  many  electron  tubes  Lockseam 

*Mabi  iitptrim  ptani  ••  Marrlitoiwi,  Pm. 

**NfW  SwM'**'  Tvh*  ploM  mt  Wa^akoiMta,  OMo 


— made  by  a  patented  process  from  strip  stock — has 
an  economic  advantage.  Superior  Seamless  shows 
great  advantages  in  uniformity,  close  tolerances,  and 
small  O.D.  for  sub-miniature  tubes. 

Superior  equipment  is  more  than  matched  by  the 
care  taken  in  production.  E)ach  melt  of  alloys  is 
laboratory-checked  for  emission  and  performance. 
Many  extraordinary  precautions  are  taken  in  manu¬ 
facture  to  avoid  contamination. 

Before  you  order  cathodes,  first  see  what  Superior 
engineering,  quality,  and  delivery  can  do  for  you. 

Many  blhor  typos  of  nicfcol  caltwdot — mod#  in  Locksoamt 
from  nickol  strip,  disc  cottiodos,  and  a  wido  varfoty  af  anodos, 
grid  caps  and  olhor  tubular  fabricatod  parts  aro  availabio  from 
Suporlor.  For  information  and  Froo  Buiiotin,  oddross 
Suporior  Tubo  Company,  Boctronics  DivWon, 
2500  Gormontown  Avonuo,  Norristown,  Fo. 


M 


Wool  mort  iaforaoHooF  Ust  post  card  an  lost  paga. 
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Iron  Fireman  learned  many  years  ago  that 
the  real  secret  of  any  automatic  device  is 
in  the  controls  and  instruments  which  regu¬ 
late  its  operation.  This  is  the  reason  that 
Iron  Fireman  has  long  had  a  separate 
division  for  producing  the  instruments, 
controls  and  motors  used  with  its  world- 


famous  heating  equipment. 

Today,  many  types  of  precision  devices 
are  mass-produced  at  the  large  Electronics 
Division  plant — by  people  with  a  quarter- 
century  of  experience.  This  experience  has 
made  possible  aircraft  and  electronics  com¬ 
ponents  featuring  new  and  better  designs. 


HI  Ral«yt  S^it 
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VOLTAGE 
REGULATED 
POWER  SUPPLY 


MODEL  700 


Th«  K«p<o  Modal  700  footuroa  ono  rogwlotod 
voitago  supply  with  oxcollont  rogulcrtion,  low 
rippio  conttnt  and  low  output  impodanco. 


SPECIFICATIONS 


OUTPUT  VOLTAGE  DC:  0-350  volti  continuously  vorioblo. 
OUTPUT  CURRENT  DC:  0*750  mifliompores  continuous 

duty. 

REGULATION:  In  the  range  30*350  volts  the  output  volt* 
age  variation  is  less  than  ’/>%  for  both  line  fluctuo* 
tions  from  105*125  volts  ond  load  variation  from 
minimum  to  maximum  current, 

RIPPLE  VOLTAGE:  Less  than  10  millivolts. 

FUSE  PROTECTION:  Input  and  output  fuses  on  front  panel. 
Time  delay  relay  is  included  to  protect  rectifier  tubes. 

POWER  REQUIREMENTS:  105*125  volts,  50*60  cycles. 

OUTPUT  TERMINATIONS:  DC  terminals  are  clearly 
marked  on  the  front  panel.  Either  positive  or  negative 
terminal  of  the  supply  may  be  graunded.  DC  termi¬ 
nals  are  isolated  from  the  chassis.  A  binding  post 
mounted  on  the  front  of  the  panel  is  available  for 


FOR  NEW  POWER  SUPPLY  CATALOG  -  WRITE  DEPT.  #1 


connecting  to  the  chassis.  All  terminals  are  also 
brought  out  at  the  back  of  the  chassis. 

METERS: 

Ammeter:  0-1  ampere,  4"  rectangular. 

Voltmeter:  0*500  volts,  4"  rectangular. 

PHYSICAL  SPECIFICATIONS:  Cabinet  height  221^", 
width  21%",  depth  15%".  Rack  panel  height  21", 
width  19",  color  gray,  panel  engraved. 

CONTROLS:  Power  on*off  switch,  H.V.  on*off  switch,  H.V. 


KEPCO  LABORATORIES 


131-38  SANFORD  AVENUE 


FLUSHING  55,  NEW  YORK 


Weel  m»n  tefeneeW— t  Use  ee*t  core  ee  lest  pee*. 
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Seals  are  available  in  both  High  Compression  and  Kovar  to  hard  glass  types. 


TtANSISTOR  MOUNTS 

Conitantin  gloti  •  to  •  matal 
vacuum  laolad  trontiitor 
mounti  or*  ovoilobU  oi  a 
tiandord  tin*  in  voriout 
iii*t  and  configuration!. 
Other  typ«i  may  b*  fobri* 
cited  to  your  design  speci¬ 
fications. 


TIRMINALS 

Available  in  all  combina¬ 
tions  of  hooks,  eyes,  tubes 
and  pierced  flats.  Precision 
built  and  especially  noted 
for  sturdiness  and  high 
electrical  performance. 


CONDINSIR  IND  MAIS 

Manufactured  to  assure  a 
stabiliied  atmosphere  un¬ 
der  any  conditions,  these 
seals  ore  excellent  for  ca¬ 
pacitors,  filters,  delay  lines, 
and  precision  resistors. 


'em 


GLASS-TO-METAL  VACUUM  SEALS  COMPETITIVELY  PRICED 


MULTI-PIN  CON  PLUGS 
A  wide  voriety  of  stand¬ 
ard  sites  and  configura¬ 
tions  available.  Leaders  in 
the  field  specify  CON¬ 
STANTIN  CONNECTORS  for 
their  ruggedness  ond  reli¬ 
able  performonce. 

> 


MULTI-PIN  HIADIRS 

Vocuum  tight,  gloss-to- 
metal  sealing  mokes  CON¬ 
STANTIN  HEADERS  ideal 
for  use  in  products  de¬ 
manding  a  stabilised  at¬ 
mosphere,  and  protection 
from  temperature  extremes 
ond  climatic  conditions. 


Rt.  46  and  Franklin  Ave.,  Lodi,  N.  J. 


Ale*  manafoctssrore  af  — 

CRYSTAL  HOLDERS 

VACUUM  COATING  EQUIPMENT 


{oondemfin  & 


MANUFACTURING  ENGINEERS 
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These  glass-co-meul  vacuum  seals  are  quality  products 
manufactured  from  glass  and  metals  carefully  selected  for 
their  closely  matched  expansion  coefficients.  Thermal  shock 
tests  are  performed  on  every  seal  during  the  hot  tin  dipping 
operation  which  is  conducted  at  the  extreme  temperature  of 
5.^0°  F.  This  plating  procedure  insures  clean  parts  which  will 
solder  readily  whether  heating  is  accomplished  by  hot  plate, 


soldering  iron,  hot  strip,  or  soft  flame,  AND  WITHOUT 
DANGER  OF  BREAKAGE  DUE  TO  THERMAL  SHOCK. 


Experience,  selected  materials,  engineering  skill,  and  con¬ 
trolled  manufacturing  combine  to  make  Constantin  vacuum 
seals  leaders  for  their  sturdiness,  long  life,  and  excellent 
electrical  performance. 


Waal  aiore  iaferaiatloa’  Usa  past  card  aa  last  paga. 


Robot  Electronic  Thermotipple 


Being  the  or\\y  genuine  thermotipple  in  existence, 
she’s  apt  to  be  temperamental.  At  low  frequen¬ 
cies,  her  transient  response  gets  so  transient  it 
takes  a  shot  of  plutonium  to  make  her  respond 
at  all.  The  only  thing  that  keeps  her  from  being 
outright  neurotic  is  the  fact  that  all  her  compo¬ 
nents  are  standard  Ucinite  parts  and  assemblies. 
Switches,  connectors,  sockets,  mountings  .  .  . 
every  one  of  the  precision -made  devices  shown 


here  is  evidence  of  our  ability  to  till  the  varied 
and  highly  specialized  requirements  of  our 
customers. 

With  an  experienced  staff  of  design  engineers. . . 
plus  complete  facilities  for  volume  production, 
we  are  capable  of  supplying  practically  any  need 
for  metal  or  metal-and-plastics  assemblies.  Call 
your  nearest  Ucinite  or  United-Carr  representa¬ 
tive  for  full  information,  or  write  directly  to  us. 


Speeiallmtt  In 

KLECTRICAl.  ASSEMBLIES, 
RADIO  AND  AUTOMOTIVE 
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RHODIE  ISLAND  INSULATIED  VVIRIE  COMPANY.  INC. 
150  BURNHAM  AVIENUIE  •  CRANSTON  •  RHODIE  ISLAND 


asbestos  insulated  wire  and  cable  for 
your  power  supply  requirements 


NATIONAL  SALES  OFFICES:  624  SOUTH  MICHIGAN  BLVD.  •  CHICAGO  5,  ILUNOIS  •  HARRISON  7-6050 


If 'rite  Dept.  E-IO 
today  for  new 
illustrated  brochure 


Rhode  Inland's  broad  range  of  asbestos-insulated 
Beato-Wire  includes  a  variety  of  fixture  wires.  U.  L. 
approved  for  300-volt  service  at  150“  C. . . . 
switchboard  cables  for  600  volts  at  125“  C. . . .  heater 
cords  for  all  types  of  appliances . . .  specially 
constructed  range  wires  for  easy  stripping 
and  high  heat  applications. 

Be8to-Wire...time  tested  for  consistently 
fine  performance. 


■| 
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hp~  612A  — VERSATILE,  DIRECT  READING. 
FOR  UHF-TV,  OTHER  WORK  450  TO  1,200  me 

This  master  oscillator-power  amplifier  generator  is  especially  de¬ 
signed  for  UHF-TV  measurements  including  receiver  and  amplifier 
gain,  selectivity,  sensitivity  and  image  rejeaion.  It  is  also  a  con¬ 
venient,  direa-reading  laboratory  power  source  for  driving  bridges, 
slotted  lines,  antennas  and  filter  networks.  Both  frequency  and 
output  are  direaly  set  on  large,  precisely  calibrated  dials.  No  charts 
or  interpolation  are  required. 

Model  612A  has  a  maximum  output  of  0.5  volts  into  50  ohms 
over  its  entire  frequency  range.  The  instrument  also  has  low  in¬ 
cidental  fm  and  broad  band  modulation  up  to  5  me.  It  may  be 
modulated  internally  or  externally,  amplitude  modulated,  or  pulse 
modulated  (good  rf  pulses  0.2  /xsec  or  longer).  Pulse  modulation 
may  be  applied  to  the  amplifier;  or  direct  to  the  oscillator  when 
high  on-off  signal  ratios  are  required. 


BRIEF  SPECIFICATIONS 

R«nt«i  430  to  1,200  me.  1  bond. 

Acc«r«cyi  Calibration  ±1X.  Rotottability  bat* 
tor  than  3  me  at  high  froquoneio*. 

OwtAV*'  0.1  fty  to  0.3  V  eontinuoutly  variablo. 
Colibrotod  in  volts  and  dbm.  Impodoneo  30  ohms. 
Max.  VSWR  1.2.  Aeewraey  dri  db  ontiro  rango. 

Ma^wisitiani  Air.plitudot  From  0  to  90X  Indi- 
eatod  by  panel  motor. 

Envolopo  Distortion!  2X  at  30%  modulation. 
Intornali  Fixed  modulation  froquoncios,  400 
and  1,000  eps. 

External!  Any  froqueney  20  eps  to  3  me. 

Fulso  Roquiromonts,  External  Modulation! 
Pulse  to  Amplifier!  Good  pulse  shape  at  0.2 
psee  length. 

Pulse  to  Osdllotor:  1.0  psee  minimum. 

$iiat  Cabinet  12"  x  14"  x  II"  deep. 

Pricai  $1,200.00 


10  TO  500  me 


800  TO  2,100  me 


-hp-  MMA  VHF  Signal  Oenarator  provides 
output  ranging  from  0.1  uv  to  1.0  v  into  30 
ohms.  Accuracy  is  ±1  ob.  Direct  reading 
frequency  and  output  calibration;  no  charts 
or  inter^lation  required.  Pulsed,  cw  or 
amplitude  modulated  output  (30  cps  to  1 
me).  Resettability  better  than  1  me.  Has 
master  oscillator-power  amplifier  for  widest 
modulation  capabilities.  Constant  internal 
impedance.  Maximum  VS  WR  1.2.  $830.00 


-hp-  IMA  UHF  Signal  Oenarator  provides 
output  ranging  from  0.1  pv  to  0.223  v 
(1  mw)  into  30  ohms.  Accuracy  ±  1  db.  Has 
single  dial,  direct  reading  frequency  and 
output,  no  charts  or  interpolation,  (^ers 
cw,  fm  or  pulsed  output.  Widely  variable 
pulsing,  synchronizing,  delay  and  trigger¬ 
ing  features.  Extremely  fast  rise/decaynme 
otO.l  psec.  Constant  internal  impedance. 
Maximum  VSWR  1.6.  $1,930.00 


HEWLETT-PACKARD 


Woat  mere  biformotieef  Use  post  cord  on  last  page. 
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BRIEF  SPECIFICATIONS 

f  r«^w«ncy  Rang*i  3.800  to  7,600  me.  1  bond. 


-hp-  618B  — VARIED  PULSING  CAPABILITIES, 
DIRECT  READING.  RANGE  3,800  TO  7,600  me 


Model  61 8B  offers  faster,  more  accurate  measurement  of  component 
performance  in  radar,  radio  relay  and  TV  carrier  systems  and  similar 
held  and  laboratory  applications.  Frequency  is  generated  in  a  reflex 
klystron  oscillator;  accuracy  and  stability  are  high  throughout  the 
instrument’s  wide  frequency  range.  Frequency  and  voltage  are  direaly 
set  and  read.  Dial  tuning  is  tracked  automatically,  and  no  voltage 
adjustment  is  required  during  operation. 

Extremely  wide  pulsing  capabilities  have  been  built  into  618B. 
'The  instrument  may  be  internally  or  externally  pulse  modulated,  in¬ 
ternally  square  wave  modulated  and  frequency  modulated.  The  repeti¬ 
tion  rate  is  continuously  variable  between  40  and  4,000  pps.  I^lse 
width  is  variable  0.3  to  10  ^sec.  Sync-out  signals  are  simultaneous 
with  the  rf  pulse  or  in  advance  by  any  time-span  from  3  to  300  foec. 
The  instrument  also  may  be  synchronized  with  an  external  sine  wave, 
or  with  positive  or  negative  pulse  signals. 


C«libr«ti*Nl  Diract.  Accuroqr  battar  than  1%. 

ftabilityi  Fraquancy:  laM  than  0.006X  par  °C 
changa. 

Una  Variations  ±  10  v  eautat  lam  than  O.OIX 
froquancy  changa. 

Output:  1  mw/0.223  v  to  0.1  pv  into  32  ohm*. 
(0  to  —127  dbm). 

Modulation!  Intarnal  or  axtarnal  pulta,  fm,  or 
intarnol  tquora  wova. 

Ixtornal  Sync  (1)  Sina  wava  40  to  4,000  cp«, 
3  to  30  V  rm*. 

(2)  Pulta  tignolt  40  to  4,000  ppt,  3  to  30  v  (pot. 
and  nag.).  Pulta  width  0.3  to  3  ^tac.  Rita  tima 
0.1  to  1.0  ptac. 

Sliot  Cobinat  161&"x  13l4"x  16"daap. 

Pricot  $2,230.00 


Data  tubjact  to  chonpa  without  notica.  Pricot  I.o.b.  factory. 


1,800  TO  4,000  me 


-hp-  61 6A  UHP  Signal  Oanarotar  offers  the 
same  simple  operation,  wide  pulsing  capa¬ 
bilities,  high  stabili»  and  accuracy  as 
6l8B,but  is  designed  for  UHF  frequencies. 
Output  ranges  from  0.1  pv  to  0.223  v  (1 
mw)  into  a  30-ohm  load.  Accuracy  is  1 
db.  Output  nuy  be  cw,  fm  or  pulsed.  Mod¬ 
ulation  and  synchronizing  features  are  sim¬ 
ilar  with  -hp-  61  SB.  Oscillator  section  is  a 
reflex  klystron.  Frequency  changes  are  auto¬ 
matically  cracked  and  no  voltage  adjustment 
is  needed  during  operation.  Frequency  and 
output  are  directly  set  and  read  on  large, 
carmlly  calibrated  dials.  No  charts  or  inter¬ 
polation  are  needed.  $1,930.00 


Far  nmp/eu  dttails,  itt  ytur  -hp-  fuld  reprts*ntativ*  9t  writt  dirtet 

HEWLETT-PACKARD  COMPANY 

2S24A  PAOI  MIU  ROAD  •  PAtO  ALTO,  CAUPORMIA,  U.  S.  A. 
^P^tti  PRAZAR  A  MANSCN,  LTD.,  San  Prandteo  •  lot  Angola*  •  Now  York 


aECTRONICS  — Oefober,  1953 


Wont  xMt*  iofornwHoo?  Uw  post  cord  on  lost  pog*. 
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Here  are  the  plain  facts  that  speak  for 
themselves  of  $24,300  savings. 
To  increase  the  “talk-back”  range  of 
one-hundred  cars  from  20  miles  to 
25  miles— corresponding  to  an  increase  of 
50%  in  area  coverage— one-hundred  15 
watt  transmitters  must  be  replaced  with 
60  watt  transmitters  ...  at  an 
approximate  cost  of  $25,000. 
You  can  get  the  same  coverage  by 
installing  an  Andrew  3000-type  antenna 
for  only  about  $700. 

One  postcard  can  save  you  over  $24,000. 
Before  you  buy,  write  us  for  a  complete  < 
analysis  of  costs  and  antenna  types 
to  meet  your  needs. 


^y/ndtew 
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AN  ^ 

EXCLUSIVE  i 


DEVELOPMENT^ 
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Hi  *  MAN  « 


THROW  AWAY  Ih*  (paciol  wcMh«rt  and 
tubings  utod  in  your  prnsnnt  mochanical 
mountings  of  toroids.  C-A-C  Advoncod  Dosign 
provides  o  moldod-in  brass  bushing  with 
center  hole  sizes  to  clear  (type  A)  or 
tapped  (type  B)  for  a  6/32  screw. 


PRESSURE  ENCAPSULATION  In  low  loss  plos- 
tic  provides  a  dense  molding  of  extremely 
uniform  dimension.  We've  cycled  them  from 
— ^73*  C  to  150*  C — boiled  them  for  hours 
in  salt  water — without  any  significant  change. 


TERMINALS  ore  brass,  silver-plated.  Located 
for  ease  of  connection.  Any  reasonable  num¬ 
ber  of  terminals  may  be  provided.  Units  may 
be  stocked  and  mounted  with  a  single  screw. 


TOROIDAL  INDUCTORS 
Data  For  Standard  Typos 


SO-200  KC  I4t  O  70  KC  1  HO 


Qma>— Yolues  token  ot  oppros.  .01  lac.  Q  decreases 
with  Increasing  current  to  about  .10  Onsoi  at 
1.0  loc— higher  inductance  voiues  hove  lower 
Qmax  at  lower  freguency  due  to  dielectric 
losses  of  winding  distributed  copoetty.  All 
values  ore  for  iMuctors  wound  with  Heavy 
Formes  wire. 

T.C.— Temperature  chorocterlstlcs  os  follows; 

I— oppros.  100  ppm/*F 
J—  =  .1%  tS  to  00*P 
V-  =  .1%  M  to  I10*F 

(most  types  with  temp,  characteristic  I  ore 
ovoiloble  with  characteristic  1  at  no  sacrifice 
in  performonce) 

loc— r.m.s.  current  srhich  raises  0.1  Hy  Inductor  to  mas. 
(2%  above  initial)  Inductance  —  (1%  increase 
occurs  at  oppros  O.X  loc. 


*  FINISHED  SIZE -1-1/ 16*  O.D.  x  1/2*  THICK 
*  *  FINISHED  SIZE -1-3/16*  O.  0..x  11/16*  THICK 


aw 
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I  M  lift. 


C*T*C«s  CST**30  copcicitoi* 

with  greatly  increased  range,  greater  stability 


§Mphd»d  t<»w  of  Mm  CST<50  capacitor 
flwwti  (1)  rind  torminal  wMt  two  toMoring 
•poCMi  (2)  WMtoWUad  coramlc  form;  (3) 
fprinf-typ#  S>ilMpad  liinlnd  itoava*;  |4) 
tpM  mownlind  ilwd;  (5)  iocliing  nut, 

*  f  aftiii  AppDtd  F«r 


Surpames  the  range  of  capacitors 
many  times  larger  in  physical  size. 

The  new  CST-50  variable  ceramic 
capacitor  embodies  a  tunable*  element 
of  such  unusual  design  it  practically 
eliminates  losses  due  to  air  dielectric. 
As  a  result,  a  large  minimum  to  maxi¬ 
mum  capacity  range  (1.5  to  12  MMFD) 
is  realiz^  —  despite  the  small  physical 
size  of  the  capacitor.  This  tunable*  ele¬ 
ment  is  a  spring-type,  S-shaped  tuning 
sleeve*  which  maintains  constant  maxi¬ 
mum  pressure  against  the  inside  wall  of 
the  ceramic  form. 

Other  Design  Features 

The  CST-50  stands  only  19/32*  high 
when  mounted,  is  less  than  in  di¬ 
ameter  and  has  an  8-32  threaded 


mounting  stud.  The  mounting  stud  is 
split  so  that  the  tuning  sleeve*  can  be 
securely  locked  without  causing  an  un¬ 
wanted  change  in  capacity.  The  tuning 
sleeve*  is  at  ground  potential.  The 
CST-50  is  provided  with  a  ring  ter¬ 
minal  which  has  two  soldering  spaces. 

All  C.T.C.  materials,  methods  and 
processes  meet  applicable  government 
specifications.  For  further  information 
on  C.T.C.  components  and  C.T.C.’s 
consulting  service  (available  without 
extra  charge)  write  us  direct.  Cam¬ 
bridge  Thermionic  Corporation,  437 
Concord  Avenue,  Cambridge  38,  Mass. 
West  Coast  manufacturers  contact: 
E.  V.  Roberts,  5068  West  Washington 
Blvd., Los  Angeles  and  988  Market  St., 
San  Francisco,  California. 


custom  or  stand^f. .  f 


iranteed  components 


WrH#  fsr  Fras  Cotoiag  #400  containing  compitt*  data  on  Ih*  ontir*  CTC  line. 


Want  mort  inforioatioa?  Utc  poit  card  on  last  page 


October.  1953  —  ELECTRONICS 


Ptiitivi,  h««t 

NOR- 

inflammabl*  bond 
mis  Usds  and 
sball,  locks  out 
huni^. 


DIY  ASSUMUO 

Insuros  unilorM  Mgk 
quality  and  uncon- 
taminalad  capadlocs. 


ASTRON 


^  BONOtD 


vntftnfi'ti'd  and  produ<*‘d 
VM<la\ivvly  hy  ASTRON 


FIMUT  SKUMD  UAD 
Can’t  bo  puUod  out,  ovon 
undor  soMorinf  Iron  boat. 


Positiva,  boat  rasistant.  non-InlUmmaMo  bond 
saals  loads  and  sboll,  locks  out  humidity. 


1^  TIGHT  SEAL  I  TOUGH  SHELL 


. . .  tOMiMD  nm-^omr 


. . .  MOIOFO  nASXK  TUBULAK 


Npw  —  H§at  ami  Maistan  PltOTlCTIOM  Ta  A  D^gna  Mavu  Bohn  PossAlal 


D€KND  ON  — INSIST  ON 


PATENT 

PENDING 


OuMNN^iig  forfarNMMCN  in  Hof  mmi  HmM  Clnwtos  I 

Here  ait  Uat  io  a  capacitor  that  afforda  abtolut* 
protection  under  every  condition — a  capacitor 
you  can  rely  on  completely — ASTRON 
BLUE-POINT,  the  bonded  capacitor. 

Thia  capacitor  ia  produced  by  an  excluaive 
new  deaign  and  manufacturing  proceaa  (patent 
pending)  developed  by  Aatron  engineera. 

The  all-impo^nt  blue  point  which  diatin- 
guiahea  thia  new  capacitor  actually  bonde  itaelf 
to  the  tough,  heat-reoietant  outer  ahdl  and 
leada — forming  the  ti^itett  teal  aguinet  moieture 
eyer  produced! 

The  Blue-Point  dry-a$eembly  proceaa — aa 
uaed  in  hermetically  aealed  metal  enowed  capac- 
itora — preventa  contamination,  providea  atill 
further  protection  againat  moieture.  and  aaaurea 
uniform  quality  and  dependability  for  every 
Blue-Point. 

The  Blue-Point  ia  mineral  oil  impregnated* 
for  continuoua  operation  at  86*C.  Tto  blue 


point  aeal  itaelf  makee  ingenioua  uae  of  a  apecial 
thermo -aetting,  heat  -  reaiatant,  non-inilam- 
mable  bonding  agent  aa  a  poaitive  protection 
againat  moieture. 

With  the  Aatron  Blue-Point,  you  may  aolder 
leada  aa  cloaa  to  the  capacitor  aa  you  like. 
Leada  will  not  pull  out,  nor  will  the  heat  of 
the  aoldering  iron  damage  the  lead  or 
the  connect^p. 

Further,  every  Blue-Point  ia  clearly  marked 
with  rated  voltage  and  capacitance,  and  ia 
imprinted  with  outaide  foil  identiAcation. 

The  Aatron  Blue-Point  Capacitor  givee  you 
greater  protection  againat  hMt  and  moieture 
at  every  atage — aaauring  long  life  and  depen¬ 
dable  p^ormance  from  every  unit— to  a  degree 
never  before  poeaible  with  molded  plaMic 
capadtora. 

From  now  on,  look  for  the  Blue-Point — aak 
for  excluaive  Aatron  Blue-Point  CapadtMe  by 
name  . . .  more  than  ever  before,  depend  on, 
ineiet  on...  ASTRONl 


*Fer  buNetia  AI-30A,  wMi  eaaiplete  englaaerlng  data  and  Natlags, 
write  I  Aatraa  Carparatlan,  SAf  Grant  Avenaa,  laat  Newark,  N.  J. 

Aatron  manufacturea  a  complete  line  of  dry  electrolytic  capadtora,  metallixed 
paper  capadtora,  plaatic  molded  capadtora,  atandard  and  aubminiature  paper 
capn^dtora  and  RF  interference  flltera  for  every  radio,  televiaion  and  electronic  uae. 


Eiport  DMuetu  Neck*  lutfoWnnol  Carp., 
IS  E.  40*  St.,  N.yX.  hi  ConoN-  Cborlw  W. 
roMen,  1976  GwiorN  St.,  East,  Toronto. 


ASTRON  CORPORATION  •  ass  ogant  Avwuf  •  iast  imwaak  •  imw  jnssr 
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totil 

ends 


Writ*  to  MtTCHiLL’RAND  for  troo  sampto*  and  doscriptivo  data 


51  MURRAY  ST.  •  COrHondt  7-9264  •  NEW  YORK  7,  N.Y. 


MIRAGLAS  VAimiSMEO  TAPES,  CLOTHS  ANO  SLEEVINGS  •  MIRAGUS  TAPES,  MAIOEO  SIEEVINGS  AND  TYING  CORDS  •  MIRAGLAS  SILICONE  TREATED  CLOTHS,  TAPES  AND 
TUBINGS  •  \IICA  TAPES,  CLOTHS  ANO  MICA-FIBERGLAS  COMBINATIONS  •  FIBRE,  PHENOl  FIBRE  ANO  MIRALITE  POLYESTER  RESIN  SHEET  INSUUTING  PAPERS-DURO,  FISH, 
PRESSBOARO,  ETC.  •  VARNISHED  CAMBRIC  TAPES,  aOTH  AND  SLOT  INSULATIONS  •  COnON  TAPES  ANO  SLEEVINGS  •  TWINES  ANO  TIE  TAPES  •  ASBESTOS  TAPES, 
SLEEVINGS  ANO  aOTH,  TRANSITS  ANO  ASBESTOS  EBONY  •  ARMATURE  WEDGES  ANO  BANDING  WIRE  •  VARNISHED  TUBINGS,  HYGRAOE,  MIRAGLAS,  HYGRAOE  VF,  MIRAGLAS 
SILICONE  •  THERMOFLEX  ANO  FLEXITE  EXTRUDED  PLASTIC  TUBING  •  PERMACU  MASKING  TAPES  ANO  ELECTRICAL  TAPES  •  BI-SEAL,  BI-PRENE;  FRICTION  TAPES  ANO 
RUBBER  SPLICE  •  COMPOUNOS-TRANSFORMER,  CABU  FlUING,  POTHEAD,  ETC.  •  INSUUTING  VARNISHES  OF  AU  TYPES. 


WMt  MM*  l>f»n— H— ?  Um  RMt  eaiG  m  Iwt  tafa. 
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TYPE 


CX  plain  weave 


nominal 

breahmK  strength 


ISO  1/0  waxed 


miraglos  -A  ffiberglas  tapes 

for  general  purpose  class  A  electrical  insulation 


COMPARID  WITH  COTTON 
OR  RAYON 

TOR  OCNIRAL  PURPOfI 
CLAM  A  APPARATUS 


MIRAOLAS-A  RUROLAS  TAPES 
ARE  MUCH  MORE  ECONOMICAL... 

b«ing  half  at  thick  thay  covar  mora  araa  . . . 
having  twica  tha  tantila  strangth  thay  provida 
iengar  lifa  and  battar  parformanca  . . .  wovan  af 
long  ttapla  fibarglat  yam  thay  withstand  high 
tamparaturat  and  won't  bum  or  rot . . .  and 
MIRAOLAS-A  FIBEROLAS  TAPES  aro  tpacially  traatad 
far  machina  or  hand  winding. 


MITCHfLL-RAND  CAN  MAKI  IMMEDIATi  DELIVCRIES 


MIRAGLAS-A  FIBERGLAS  TAPES 
FOR  CLASS  A  INSULATION  USE 


PRESTO  RC-7 


Compare  these  RC-7  feotures: 


*  Instantaneous  speed  accuracy 

*  Dynamic  range  better  than  50db. 
at  3  %  distortion 

*  Three-motor  drive 

*  No  friction  clutch  or  friction 
brakes 

*  Heavy  duty  construction 
throughout 

*  Separate-erase-recording- 
ployback  heads 

*  Twin  speed:  7%  "/sec.  or 
15"/sec. 

*  Frequency  response  to 
1 5,000  cps. 

*  Reel  size:  to  1 0  "  (with  RA-1 

adapter) 


Purchase  of  e  tape  recorder  is  a  major  investment.  And,  with  so  many  unprovfn 
brands  on  the  market,  it  simply  does  not  pay  to  select  anything  but  a  recognized, 
precision  built  and  proven  recorder. 


The  PRESTO  RC-7  is  just  such  a  unit.  Designed  and  manufactured  by  the  world's 
foremost  producer  of  precision  recording  equipment,  the  RC-7  with  RA-1  reel 
adapter  is  today’s  No.  1  buy  in  fine  tape  recorders.  Here  is  a  unit  that  is  fully 
portable  for  field  recording,  yet  with  the  rugged  construction  and  precision 
operation  characteristic  of  the  finest  studio  equipment. 

If  you’re  planning  to  replace  an  existing  unit  or  add  an  additional  tape  recorder, 
your  selection  of  a  presto  RC-7  will  pay  Iftig  term  dividends  in  faultless 
service,  ease  of  operation  and  the  genuine  satisfaction  of  owning  the  best. 


Do  you  own  a  Pronto  PC-7?  Tho  RA-1  adaptor 
will  allow  you  to  u$o  roolt  up  to  I  O'/s" 
diamotor,  Writo  lor  full  dotalli  and  prito. 


Expert  Division: 
Canadian  Division: 


WOILD’S  LAIfiEST  M A N U F A C T V R E  I  OF  PRECISIO 


RECORDING  CORPORATION 
PARAMUS,  NEW  JERSEY 


25  Worran  Straot,  Naw  York  7,  N.  Y. 

Waltar  P.  Downs,  Ltd.,  Dominion  Squora  Bldg.,  Montraa) 


EC0IDIN6  EQUIPMENT  AND  DISCS 


‘1?iiggedize(/  and  Seatdd 
without  any  compromise! 


miluamperes 


No  desirable  instrument  features  were  sacrificed  in 
order  to  produce  these  truly  ruggedized  and  effec¬ 
tively  sealed  instruments.  With  typical  weston  thor¬ 
oughness,  every  feature  has  been  retained  including 
even  the  zero  corrector.  And  true  ruggedness  has  been 
achieved  by  new  but  thoroughly  proved  design  con¬ 
cepts,  such  as  shock-resistant  spring  backed  jewels 
.  .  .  flat  windows  of  tough,  anti-static,  and  glare  re¬ 
ducing  plastic . . .  new  high-strength  tubular  pointers, 
and  a  method  of  shock  mounting  and  sealing  that 
assures  accurate  indications  under  extremes  of  shock, 
vibration,  temperatures,  humidity,  and  downright 
abuse.  Available  in  IVi"  and  iW'  D-C,  R-F,  A-C 
movable  iron  and  rectifier  types.  WESTON  Electrical 
Instrument  Corporation,  6l4  Frelinghuysen  Avenue, 
Newark  5,  New  Jersey. 


incTMM  cwrrMt  carrying 
capacity. 


Wml  CMTC  taformotiMit  Um  pMt  card  «•  loci  page. 
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New  Pressure  Sensitive  Silicone 
Adhesives  Stick  To  Most  Surfaces; 
Retain  Their  Excellent  Adhesive 
Strength  From  -55F  To  Over  250F 

The  newest  products  to  come  out  of 
our  development  laboratories  are  pres¬ 
sure  sensitive  silicone  adhesives  that 
stick  to  almost  any  materials  including 
silicones  and  Teflon.  Adhesive  strengths 
in  the  range  of  1800  grams  per  inch  at 
—55  F  and  over  1200  grams  per  inch 
at  265  F,  are  far  superior  to  those  of 
conventional  pressure  sensitive  tapes. 
The  adhesive  strength  between  a  stain¬ 
less  steel  surface  and  glass  tape  coated 
with  silicone  adhesives  is  plotted  against 
temperatures  ranging  from  —75  to 
285  F  in  this  Figure. 

AONKtVI  SmNGTH  Of  SUCONI  ADWSIVtS 
TO  STAMUSS  STBl 


nMraiATUM°F 

Uses  for  tapes  coated  with  silicone  ! 
adhesives  include  high  temperature  I 
electrical  and  electronic  applications; 
weather  and  moisture  resistant 
wrapping  and  sealing  tapes  for  low  | 
temperature  applications.  One  electri-  | 
cal  equipment  manufacturer  is  already  i 
using  these  pressure  sensitive  adhesives 
to  bond  mica  matt  and  integrated  mica 
to  glass  cloth.  No.  1  ! 


Silkone-bosed  Aluminum  Paints 
Outlast  Organic  Finishts  10  to  1 
at  Sterilizing  Temperatures 

Trays  containing  vials  of  aureomycin 
and  other  antibiotics  at  the  Lederle 
Laboratories  Division  of  American  Cy- 
anamid  Company  are  loaded  onto  racks 
and  sterilized  for  3  hours  at  446  F  to 
destroy  pyrogens. 

The  organic  aluminum  flni.sh  on  these 
racks  began  to  crack  and  peel,  per¬ 
mitting  rust  to  form,  after  9  to  15 

pjgt  2) 


Flexible  Silastic*  Tubes  Carry  Air  at  500  F;  Prevent 
Engine  Failure  Due  to  Icing  Over  Jet  Air  Scoops 

Reinforced  with  stainless  steel  braid.  Silastic  tubing  requires 
minimum  space;  endures  beat  and  high  frequency  vibration. 


It  was  discovered  shortly  after  certain 
jet  engines  were  put  into  service  that 
the  formation  of  ice  over  air  intake 
scoops  could  choke  off  the  air  supply 
and  cause  engine  failure. 

The  obvious  solution  to  this  problem 
was  to  pipe  air  at  500  F  from  the 
compressor  to  the  scoops.  But  that 
simple  solution  involved  many  problems. 

The  jet  engines  were  so  tightly  fitted  in 
their  nacelles,  that  very  little  room  was 
left  for  hot  air  ducts  of  any  kind. 
High  frequency  vibration  set  up  by  the 
engine  and  plane  introduced  the  pro¬ 
blem  of  fatigue  failure. 

This  was  a  job  for  a  flexible  tubing,  a 
tubing  that  could  carry  hot  air  without 
melting,  withstand  the  vibration  and 
permit  fast  and  easy  assembly  and  dis¬ 
assembly.  Engineers  of  the  Aeroquip 
Corporation  of  Jackson,  Michigan,  solv¬ 
ed  the  problem  with  flexible  Silastic 
tubing.  Reinforced  with  stainless  steel 
braid.  Silastic  tubing  is  light  and  flex¬ 
ible.  It  is  held  mechanically  to  the 
stainless  steel  braid  so  tightly  that 
the  tube  will  not  collapse  even  when 
subjected  to  a  vacuum. 

The  high  temperature  problem  of 
attaching  a  fitting  to  the  hose  was 
ingeniously  solved  by  the  new  Aeroquip 
“Little  Gem”  fittings.  The  tf»tal  assem¬ 
bly  proved  to  be  so  effective  that  these 
anti-icing  hoses  have  become  standard 
equipment. 

Despite  internal  and  external  temper¬ 
atures  a.s  high  as  .500  F,  the  Silastic 

*T.  M  «[«  u  t  Mr  orr 


hoses  are  still  in  excellent  condition 
after  hundreds  of  hours  of  service. 
Aeroquip  has  supplied  thousands  of 
them  to  jet  manufacturers.  From  5  to 
20  are  required  per  engine,  depending 
upon  its  design. 

The  usefulness  of  Silastic  in  this  appli¬ 
cation  confirms  data  collected  by  our 
development  engineers  on  effects  of 
accelerated  aging  at  high  temperatures 
on  the  properties  of  Silastic.  Heat 
resistant  organic  rubber  becomes  brittle 
in  a  few  hours;  Silastic  80  does  not 
crack  on  flexing  over  a  %  inch  mandrel, 
and  hardness  increases  only  9  points 
after  more  than  670  hours  of  continuous 
aging  with  all  surfaces  of  the  test 
sample  exposed  in  an  air  circulating 
oven  at  480  F. 

Silastic  80  readily  meets  SAE-ASTM 
Specification  TA805  which  requires  that 
it  have  a  minimum  tensile  strength  of 
500  psi;  a  minimum  ultimate  elongation 
of  50  percent.  After  70  hours  aging  in 
an  air  oven  at  450  F,  increase  in  hard¬ 
ness  is  not  more  than  15  points;  drop 
in  tensile  strength  is  less  than  25  per¬ 
cent  and  loss  of  ultimate  elongation,  less 
than  40  percent. 

In  oil  resistance  tests,  decrease  in  hard¬ 
ness  is  less  than  45  points;  increase  in 
volume,  less  than  60  percent  after  70 
hours  immersion  in  ASTM  No.  3  oil 
at  300  F.  After  70  hours  immersion  in 
ASTM  No.  1  oil  at  300  F,  loss  in  tensile 
strength  and  ultimate  elotigation  is  less 
than  20  percent;  decrease  in  hardness, 

( fomt$nk04  P^g9  2 )  « 
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Oow  CORNING 


SILICONE  NEWS 


NEW  DEVELOPMENT 
AND  TECHNICAL  DATA 

For  copici  of  any  of  tho  publication* 
roviowod  in  this  column  or  for  data  relat¬ 
ing  to  any  of  tho  orticlot  printed  in  thii 
it*ue  of  the  Dow  Corning  Silicone  Newt, 
limply  circle  the  correiponding  reference 
number  on  the  coupon  below. 


Expantible  retini.  Two  new  illicone  reiini,  Dow 
Corning  XR-543  and  XR-S44,  can  be  expanded 
to  produce  heot-itable,  non-flammable,  unicellu¬ 
lar  foami  with  deniitiet  from  8  to  24  Ibt  per 
cubic  foot.  Highly  reiittant  to  thermal  thock, 
theie  tilicone  foomi  ihow  practically  no  structural 
or  dimeniionol  change  after  20  hours  at  700  F. 
Weight  lots  after  220  hours  at  370  F  it  less  than 
2%;  moisture  absorption  less  than  0.03%  after 
7  days  at  96%  RH.  Resins  ore  easily  foamed  in 
place,  mode  up  as  sandwich  structures  or 
machined  with  wood  working  tools.  No.  5 
e 

Dow  Corning  1109,  a  durable  new  silicone  water 
repellent  treatment  for  leather  footwear,  gloves, 
luggage  and  sporting  goods;  minimizes  water 
absorption  and  transmission;  improves  resistance 
to  oils  and  chemicals  without  changing  the 
"breathing"  characteristics  of  leather.  No.  6 
e 

Now  available,  the  new  1933-34  Reference  Guide 
to  Dow  Corning  Silicone  Products  summarizes 
properties  and  applications  for  commercially 
available  silicones.  A  complete  revision  of  pre¬ 
vious  guide  which  tome  designers  have  reported 
to  be  one  of  the  most  helpful  catalogs  ever 
produced.  No.  7 

e 

Silastic  6-127  paste,  an  excellent  cloth  coating 
material  and  bonding  agent  for  silicone  rubber, 
retains  good  dielectric  properties  over  a  wide 
range  of  temperatures  and  frequencies.  It  has 
superior  resistance  to  heat  and  moisture;  remains 
flexible  down  to  —  100  F.  No.  $ 

e 

"Toll  Tales  and  Fabulous  Facts"  it  a  new  24 
page  booklet  built  around  the  idea  that,  in  our 
times,  the  tolieit  tales  are  told  in  technical 
terms.  In  this  publication,  the  tall  tales  our 
ancestors  told  about  such  legendary  characters 
as  Paul  Bunyan,  Davy  Crockett  and  Pecos  Bill  are 
related  to  some  equally  fabulous  facts  about 
Dow  Corning  silicone  products.  No.  9 

e 

Air  drying  silicone  woter  repellent  for  application 
to  glass,  plastic  and  ceramic  insulator  bodies  and 
to  electronic  ports  and  components  maintains 
high  surface  resistivity  under  humid  conditions; 
minimizes  adhesion  of  dirt  and  chemical  dust; 
reduces  maintenance.  No.  10 


I  Small  Electric  Machines  and 
Electronic  Parts  Can  Now  Be 
I  Designed  to  Operate  at  180  C. 

I  Life  and  reliability  can  be  increa.sed, 

I  or  the  size  and  weight  of  electronic 
devices  and  fractional  or  miniature 
motors  can  be  reduced  through  the  use 
;  of  bare  magnet  wire  insulated  with  Dow 
I  Corning  1360  Wire  Enamel 
I  Flexibility,  scrape  hardness  and  dielec¬ 
tric  strength  compare  favorably  with 
those  of  the  best  organic  wire  enamels. 

I  Dow  Corning  1360  coated  wire  also 
I  shows  superior  resistance  to  a  wide 
variety  of  solvents,  oils  and  salt  water. 

I  The  results  to  date  of  the  accelerated 
life  testing  at  temperatures  in  the  range 
I  of  200  to  276  C  of  several  electric 
I  motors  wound  according  to  standard 
I  commercial  procedures  with  1360  coated 
wire  are  plotted  in  the  chart  at  right. 
These  data  show  that  motors  wound 
with  magnet  wire  insulated  with  Dow 
I  Corning  1360  Wire  Enamel  have  a  life 
I  in  the  range  of  1500  hours  at  225  C 
(437  F),  compared  with  30  hours  for 
identical  motors  wound  with  the  best 
I  grade  of  Class  A  wire. 

'  Based  on  the  results  to  date  of  this 
I  motor  test  program,  we  expect  that  the 


I  SILASTIC  tontinutd 

I  less  than  15  points.  It  shows  no  shrink¬ 
age  and  swell  is  less  than  20  percent. 

After  168  hours  immersion  in  water  at 
168  F,  swell  is  less  than  10  percent  and 
I  decrease  in  hardness  is  less  than  10 
1  points.  It  does  not  become  brittle  on 
continuous  exposure  at  —66  F. 

I  Silastic  80  offers  another  advantage  in 
that  it  can  be  blended  with  Silastic  50 
]  to  fabricate  parts  having  any  Shore 
i  hardness  between  60  and  80.  These 
I  stocks  can  be  blended  to  fabricate  parts 
that  meet  SAE-ASTM  Specification 
TA604.  Heat-stable  pigments  can  be 
I  used  to  give  these  stocks  almost  any 
I  desired  color. 

I  In  electrical  applications  such  as  wire 
I  covering  and  cable  coating.  Silastic  80 
retains  excellent  dielectric  properties 
I  over  a  wide  range  of  temperatures  and 
I  frequencies.  Cable  insulated  with 
.  Silastic  80  has  a  dielectric  strength  of 
460  volts /mil  at  60  C;  430  volts  mil 
'  at  260  C.  No.  3 


life  of  machines  wound  with  1360  coated 
wire  at  180  C  will  be  comparable  to 
that  of  identical  machines  wound  with 
conventional  Class  A  wire  at  their  maxi¬ 
mum  operating  temperature  of  105  C. 

Extrapolating  from  the  data  plotted 
above,  we  find  that  the  life  expectancy 
at  180  C  of  magnet  wire  insulated  with 
this  new  enamel  is  in  the  range  of 
50,000  hours  compared  with  200  hours 
for  wire  insulated  with  the  best  organic 
enamels.  No.  4 


PAINTS  ioniifiued 

hours  of  such  service.  That  introduced 
j  a  costly  hazard  because  any  bit  of  rust 
or  paint  chips  in  a  tray  could  cause 
rejection  of  a  whole  rack  of  carefully 
prepared  antibiotics. 

Some  time  ago,  tbe  racks  were  sand 
blasted,  sprayed  with  a  silicone-based 
aluminum  paint.  So  far,  the  silicone 
finished  racks  have  endured  160  hours 
at  sterilizing  temperatures  with  no  sign 
of  deterioration.  As  a  result  of  that 
experience,  Lederle  is  now  using  sili¬ 
cone-based  paint  to  refinish  sterilizing 
equipment  throughout  their  plant. 

At  temperatures  in  the  range  of  500  to 
1000  F.  silicone-based  aluminum  finishes 
are  used  to  protect  stacks,  exhaust 
mufflers,  dryers,  and  furnaces.  Modi¬ 
fied  silicone  enamels  in  a  wide  variety 
of  colors  are  used  to  protect  appliances 
such  as  stoves,  space  heaters  and  incin¬ 
erators  at  temperatures  in  the  range 
j  of  400  to  700  F.  No.  2 


DOW  CORNING  CORPORATION  •  Dept  BEI-10 

Midland,  Michigan 

Please  send  me:  I  2J4SI7III0 

NAME  _ _ —  - 

COMPANY  _ 

TITLE  - 

CITY  ZONE  STATE—  - 


Atlanta 
Chicago 
Clovelond 
Dallas 
Detroit 
Midland,  Michigan 
Lot  Angeles 
Nevr  York 
Washington,  D.  C. 
(Silver  Spring,  Md.) 

In  Canada:  Fiberglas  Canada  Ltd.,  Toronto 
In  England:  Midland  Silicones  Ltd.,  London 


Manufacturers  of— • 

Silicone  Fluids 

Silicone  Abhesivet 

Silicone  Adhesives 

Silicone  Release  Agents 

Silicone  Compounds 

Silicone  Greases 

Silicone  Water  Repellents 

Silicone  Bonding  Resins 

Silicone  Electrical  Insulating  Varnishes 

Silicone  Molding  Compounds 

Expansible  Silicone  Resins 

Silicone  Detoamers 

Silastic 


KARP  METAL  PRODUCTS  CO. 


Division  oj  H  ic  B  American  Machine  Company 


ilS  63RD  STREET,  BROOKLYN  20,  N.  Y. 


FACIIITIES  FOR  ENGINEERED  SHEET  METAL  FARRICATIONS;  in  aluminum 
or  stanl  •  long  run  or  thorl  •  ipol,  arc,  gat  or  holiorc  wolding  •  any  typo  flnith. 

•  Modorn  plant— 3  city  blocks  long  •  U.  S.  Air  Ferco  CortiRod  Wolding  Focilitioi 

•  Thousands  of  diot  avoiloblo  •  Air-conditionod  spray  room ...  com ploto 

•  Most  modorn  of  shoot  molol  baking  focililiot 

fabricating  oquipmont  •  Comploto  tub-ottombly  focililiot 


:/Pl  ftc 
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Another  Karp  facility  — sub-assembly: 

the  gathering  place  jor  extra  enclosure-economies 


And  like  our  Assembly  Department,  the  entire  plant  is  dedicated 
to  the  principle  of  producing  the  finest  sheet  metal  cabinets,  chassis, 
housings  and  enclosures  at  the  lowest  possible  price.  How  well  we 
live  up  to  the  principle  is  easily  proved :  simply  send  us  your  blue¬ 
prints.  We’ll  promptly  quote  prices  and  delivery. 


SuME  of  our  customers  are  equipped  to  do  their  own  sub-assembly 
work;  others  find  it  more  economical  to  have  us  do  it. 

Either  way,  we  deliver  the  finest  in  sheet  metal  cabinets,  chassis, 
housings  and  enclosures. 

If  we  do  your  sub-assembly,  all  that’s  left  for  you  to  do  is  that 
which  you  and  you  alone  must  supervise— the  wiring,  assembly  and 
testing  of  your  equipment.  The  result:  faster,  cheaper,  more  effi¬ 
cient  assembly.  < 


Produas  of  Pyc  scientific  research  cover 
ever-widening  fields  of  application. 

Information  gained  through  experiment  on  each 
project  is  constantly  used  to  develop 
and  improve  all  allied  manufaettu-es. 

Through  advances  thus  achieved  Pye  lead  the  world 
in  quality  and  design  of  radio,  television 
and  telecommunications  equipment. 


TELEVISION 

CAMERAS 


“  REPORTER ” 
MOBILE  V.H.F. 
RADIO-TELEPHONE 


MULTI-WAVEBAND 
RADIO  RECEIVER 


INFRARED 

SPECTROMETER 


pH  METER  AND 
MILLIVOLTMETER 


UNDERWATER 

TELEVISION 

CAMERA 


Octolwr,  1953  —  ELECTRONICS 


m 


*VAC-TITi  is  HIRMiTIC’s  n«w  vacuum 
proof  comprossion*<onstrucfion  glass  to 
motol  sool. 


to  use  ^ 

Hermetic’s  New  !JfJ(^‘TitC 

Compression  Seals 


The  following  styles  of  prov¬ 
en  VAC-TITE  compression 
seals  ore  available: 


Individual  terminals  and  feed¬ 
throughs  with  a  full  range  of 
hooked,  flattened  and  pierced, 
turret  and  lug-type  terminations 
for  every  application. 

All-glass  construction  multi- 
terminal  headers  featuring  larger 
leakage  paths  and  an  absence  of 
moisture  pockets. 

Individually  glassed  plates  avail¬ 
able  in  a  multiplicity  of  standard 
designs  and  easily  adaptable  to 
special  designs'  in  a  variety  of 
shapes  and  sizes  for  every  re- 
'^^quirement.  ‘ 

Plugs  ,for  standard  sockets  in  sev¬ 
eral  mounting  types  .  .  .  such  as 
octal,  7-pin  miniature,  novel  a^ 
well  as  rectangular  shapes.  ^ 


vacuum  tightness  is  a  re¬ 
quisite,  HERMETIC’s  proven  compression 
seals  are  guaranteed  to  be  vacuum 
tight,  as  evidenced  by  Mass  Spectro¬ 
meter  Test. 


a  RUGGED  seat  is  required 
for  application  under  adverse  design 
conditions,  the  massive  compression 
construction  resists  destructive  deflec¬ 
tion  and  permits  direct  mounting  of 
components  on  the  metal  body. 


Writ*  for  complat*  informotion  on 
how  HERMETIC  onginoon  con  ap¬ 
ply  **AII-Glass”  Comprotsion  Soalt 
to  yoiir  rogulor  or  tf^clal  appllca- 
llon«.  Avoilablo,  too,  it  HERMETIC’t 
Brodiuro  CS  on  Comprottion  Soolt, 
os  woil  at  a  32-pago  catalog  on 
Its  standard  lino. 


ERMETIC  SEAL  PRODUCTS  CO., 
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Electronic  Calculator  by 


IBM's  '*701,''  designed  to  shatter  the  time  barrier 
confronting  technicians  working  on  vital  defense 
projects,  is  the  latest  development  in  electronic  cal¬ 
culators.  Its  overall  ^eed  is  25  times  that  of  its 
predecessor,  the  IBM  Elective  Sequence  Electronic 
Calculator,  popularly  known  as  'the  electronic  brain.” 
The  *701,"  known  as  the  IBM  Electronic  Data  Pro¬ 
cessing  Machines,  consists  of  eleven  compact  and 
connected  units.  It  performs  in  a  few  minutes 
calculations  which  would  require  seven  years  for 
a  competent  operator  using  desk  model  calculat¬ 
ing  machines. 

The  actual  calculations  are  performed  in  the 
Electronic  Analytical  Control  Unit.  Erie  eissembles 
and  wires  274  different  eight  tube  multiple  pluggable 
units  similar  to  that  shown  above  for  every  IBM 
'701.”  Erie  also  furnishes  the  four  tube  units  used  in 
the  tape  amplifiers.  Erie  Disc  Filter  Capacitors  are 
used  on  inputs  of  all  the  DC  service  voltages  sup¬ 
plied  to  the  pluggable  units,  and  all  ceramic  capaci¬ 
tors  in  the  Power  unit  are  Erie  products. 

For  several  years  Erie  has  had  in  operation  a 
department  engaged  exclusively  in  electronic  sub- 
assemblies  of  this  nature. 

-  — j— Write  lor  further  detaile. 


ELECTRONICS  DIVISION 


Main  Otfkt:  ERIE,  RA. 

SmhtOtfket,  CNfhId*.  N.J.  •  PMIodalpMa,  Pa.  •  luffalo.  N.  Y.  •  CMcogo,  til. 
Ootroil,  AAmK.  •  Cindnnali,  OMo  •  Lot  AngolM,  CaKf. 

Pociowot:  mi,  sa.  « toweow,  iMeuLMO  •  toionto,  canaoa 
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In  addition  to  accomplishing  these  new  highs  in  stability 
with  variability.  Type  173  Model  1  is  so  easy  to  operate  that  it 
can  be  handled  by  completely  unskilled  personnel. 

It  is  excellent  as  the  bask  control  oscillator  for  diversity 
receivers,  HF  transmitters,  and  other  communication  devices,  or 
as  a  laboratory  standard.  It  also  provides  both  a  crystal* 
controlled  BFO  and  a  time  base  100  kc  crystal  OKillator  as  a 
secondary  standard;  stability  of  the  latter  is  1  part  in  5  million. 


nc. 


147  WEST  22nd  ST,,  NEW  YORK  11,  NEW  YORK 

Poce-Sefters  in  Quality  Communication  Equipment 


Northern  Radio  has  long  tp0cializ9d  in  the  design  and 
construction  of  Frequency  Shift  equipment  of  the  types  listed 
below.  Their  dependable  performance  for  U.  S.  and  Allied  Com¬ 
merce,  Governments  and  Armed  Forces  all  over  the  world  has 
earned  for  Northern  Radio  a  reputation  for  unquestioned  leader¬ 
ship  in  communications  engineering  and  precision  manufacture. 


I 


Write  for  complete  inforrhation. 


fn^uencf  ShUt  K«v«rt 
Matter  OMillotart 
pwertlly  Roceivert 

eaewey  Shift  Cenverten 
MMltl-Chotinel  Tone  Sytlemt 
Tene  Keyert 
Oemedwlatert 
ladle  Meltiplet  Sytlemt 
Menitert 
Tene  Hhert 
line  Am^Mert 
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Weot  mert  ietennetieer  Utt  eett  cord  ee  letl  poye 


These  Industrial  Timer  Corporation  timers  pro* 
vide  accurate  and  highly  dependable  instruments  for 
control  of  a  single  operation  or  multiple  operations 
(simultaneously  or  in  sequence). 

OUTSTANDING  FEATURES  ARE: 

(I)  the  wide  fange  of  over-ail  time  cycles  obtainable 
from  any  one  model; 

12)  the  ease  with  which  over-all  time  cycles  can  be 
changed: 

(3)  the  simplicity  with  which  individual  cams  can  be 
adjusted  for  ON  and  OFF  periods,  and  positioned  in 
specific  timing  sequence. 


Highly 


Motor  Driven 


Synchronous 

Cam  Timers 


Series  CM  CAM  RiaClING  TIMERS 

The  Series  CM  Cam  Recycling  Timer  repeats  a  definite 
electrical  ON  and  OFF  time  cycle  continuously.  The  cam 
is  coupled  to  the  motor  by  means  of  a  simple  gear  and 
rack  assembly — and  the  over-all  time  cycle  can  be  easily 
changed  by  substituting  gear  racks.  (Bulletin  33) 

StriM  MC  MULTI-CAM  TIMERS 

The  Series  MC  Timer  is  identical  to  the  CM  Timer,  but 
operates  2  to  6  circuits.  All  cams  are  mounted  on  a 
single  shaft,  which  assures  a  common  time  cycle  for  all 
circuits.  Each  cam,  however,  is  independently  adjustable 
for  a  specific  timing  sequence.  (Bulletin  34) 

Sarits  RA  SINGLE  aCLE  CAM  TIMERS 

The  Series  RA  Timer  provides  a  single  time  cycle  upon 
being  actuated  electrically  from  remote  control.  A  pawl 
on  the  cam  eliminates  necessity  for  prolonged  closing 
of  relay  switch  when  starting.  (Bulletin  35) 

SariM  RC  SINGLE  aCLE  MULTI-CAM  TIMERS 

The  RC  is  identical  to  the  RA,  but  operates  from  1  to  6 
additional  circuits.  Thus  it  provides  all  the  features  of 
the  Series  MC  Timer,  plus  the  single  cycle  control 
afforded  by  the  RA.  (Bulletin  35) 

Seae  at  tpatHlaatlaat,  w«  tkmil  ataia  raaaaiataaeatlaat  batae 
aa  yaar  partlaalar  aaaet.  BalMlat  taat  fraa  aa  raqaatf. 

MANUFACTURERS  OF  THESE  AND  OTHER  TIMERS  AND 
CONTROLS  FOR  INDUSTRY—  Hma  Daloy  Tlrnan  •  Momiol 
Sat  Tltnan  *  Tomiaffl  Automatic  Racyding  Timars  *  Running 
Tima  Matars  •  Instontonaous  Rasat  Timars 


INDUSTRIAL  TIMER  CORPORATION 

131  OGDfN  5TPEET,  NEWARK  4,  N  J 


Went  laltfiiioHen?  Um  aatt  eaf4  aa  Imi  mo*- 
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selenium  availobl*  today  it  romoHiably  froo  of  wnwontod  imporMot.  trodloy  controb  it 
still  furtfior  through  on  oxdutivo  vacuum  procott.  This  laboratory  control  mothod,  oppliod 
at  Iradloy  on  a  production  lino  batb,  b  further  otturanco  of  uniform  quality  and  moro 
ttoblo  rosier  porformanco.  You  pay  no  moro  for  this  OJitra  ^oolity  —  froquontiy,  lost. 


Vacuum  Processed  Bradley  Rectifiers 

a  plus  in  your  cirtuit  but  not  in  your  tost 


Piat*s  for  BracJley  rectifiers  —  from  miniature  types  to  large 
power  stacks  —  have  selenium  applied  under  vacuum.  Vacuum 
processing  removes  undesirable  impurities  and  permits  closely 
controlled  modification  of  selenium  with  desired  "impurities". 


Vacuum  processing  also  prevents  entry  of  atmospheric 
impurities  during  the  crystallization  of  selenium  on  the  plate 
—  a  most  critical  period.  Better  crystallization  results  and 
this,  in  turn,  means  a  better  rectifier. 


RECTIFIER  STABILITY,  longevity  and  uniformity  are  the  sum  of  many  things. 
One  determining  factor  is  the  quality  of  the  selenium  crystalline  structure. 
The  better  or  more  closely  controlled  this  structure,  the  better  the  rectifier. 

Bradley,  through  its  unique  vacuum  prex^ss,  uses  the  most  advanced  safe¬ 
guards  to  assure  excellent  crystalline  structure.  It’s  one  big  reason  why  we 
can  rate  our  rectifiers  conservatively,  why  you  can  be  sure  of  Bradley 
stability  and  long  life  under  operating  conditions.  Vacuum  processing  is 
coupled  at  Bradley  with  engineer  inspection  at  all  points  of  production. 
This  laboratory  control  saves  time  and  materials,  which  are  translated  into 
low  unit  cost  to  you.  For  a  plus  in  your  circuit  but  not  in  your  cost,  specify 
Bradley  rectifiers. 

For  further  information  or  consultation,  write  or  phone  our  sales  engineer¬ 
ing  department.  Sp^ial  problems  are  welcomed. 


SELENIUM  AND  COPPER  OXIDE  RECTIFIERS 


SELF-OENERATING  PHOTOELECTRIC  CELLS 


VACUUM  PROCESSED  for  PERFORMANCE  AS  RATED 


/ 

/  ■ 

9 

MAOLEY  LAIORATORIES,  INC.,  IMC  CotiMbw  Avmmm,  Nm*  Ha«M  11,  Coon. 
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New  metaklad  subminioture  capacitors 


withstand  extreme  temperatures 


RUGGEDLY  CONSTRUCTED  G-E  aubminiature 
metal -clad  c^apacitora  meet  all  requirementa 
of  JAN-C-25  and  the  proposed  MIL-C-25. 


Permofil  solid  dielectric  permits 
operation  up  to  125C  without  derating 


Here’s  a  complete  new  line  of 
General  Electric  metal-clad  sub¬ 
miniature  capacitors  designed  to 
meet  difficult  operating  condi¬ 
tions.  Now  you  need  no  increase 
in  capacntor  size  for  applications 
with  high  working  temperatures. 

G.E.’s  exclusive  permafil 
solid  dielectric  eliminates  the 
possibility  of  leakage  without  de¬ 
rating  from  —  55C  to  +1250 — 
and  up  to  -flSOC  with  proper 
derating.  Silicone  bushings  give 
high  shcxrk  resistance — both  ther¬ 
mal  and  physical — and  leads  can  be 
soldered  right  up  to  the  bushing. 


Muf  ratings  range  from  .001  to 
1.0  muf  in  100,  200,  400  and  600 
volts  d-c  working.  They  can  be 
op>erated  at  full  voltage  up  to 
altitudes  of  50,000  feet. 

If  you  need  even  smaller  capac¬ 
itors,  G.E.  has  introduced  another 
line  of  new  Pyranol*  (liquid-filled) 
metal-clad  capacitors.  These  are 
designed  for  operation  from  —  55C 
to  -i-85C  without  derating  and 
offer  the  same  electrical  advan¬ 
tages  as  their  p>ermafil  cousins. 
For  further  information  on  per¬ 
mafil  capacitors,  send  for  new 
Bulletin  GEC-987. 


GENERAL 


ELECTRIC 


M 


Want  Mort  intormoNonf  Um  uott  card  on  Imt  pa^o. 
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for  more  information. 


Ractifiart 


Reactors 


DwnasMtliart 


Compact  high-voltage  components  built  for  extra  long  service  life 


TIMELY 


HIGHLIGHTS 


ON 


G 


COMPONENTS 


Detects,  measures  light  accurately 

G-E  photovoltaic  cells — for  applications 
where  electronic  amplifiers  are  not 
practical — provide  extra-high  output 
with  stability  and  long  life  in  capturing 
light  energy  and  converting  it  into 
electrical  energy.  This  self-generating 
power  plant  can  detect,  measure,  and 
control  light — and  can  measure  varia¬ 
tions  in  colors.  These  O-E  cells  are 
available  in  a  hermetically  sealed  series 
with  standard  mountings,  and  in  a  wide 
variety  of  mounted  and  unmounted 
sizes.  See  Bulletin  GEC-690. 


Speeds  solution  to  field  problems 

The  G-E  analog  field  plotter  offers  a 
valuable  aid  to  electronics  equipment 
engineers  in  simplifying  complex  field 
studies.  Problems  in  electrostatics, 
electromagnetics,  and  many  other  fields 
are  rapidly  solved  with  this  seruitive, 
versatile  plotting  board  and  associated 
equipment.  It  needs  only  a  low-voltage 
d-c  supply,  and  is  not  affected  by  line- 
voltage  variations.  Explanation  and 
instructions  are  covered  in  a  SO-page 
manual  accompanying  plotter.  For  de¬ 
tails,  see  Bulletin  GEC-851.  « 


Cover  wide  temperature  range 

From  — 55C  through  -f-lOOC — that’s 
the  wide  range  covered  by  these  new 
G-E  miniatiire  selenium  rectifiers. 
Stacks — available  for  either  lead  or 
bracket  mounting-  have  the  same  out¬ 
standing  features  as  larger  G-E^ 
selenium  cells:  long  life,  good  regulation, 
high  reverse  resistance,  and  low  heat 
rise.  For  protection,  they  are  enclosed 
in  either  Textrfite*  tubes,  or  hermet¬ 
ically  sealed  in  metal-clad  casings.  For 
more  data,  contact  your  G-E  Appa¬ 
ratus  Sales  representative.  * 


EQUIPMENT  FOR 
ELECTRONICS  MANUFACTURERS 


Csmpswswts 

Inatnimcnti 
Dynontotort 
Copodlon 
T  rQiuformars 
SulM-forMliig  natworkt 
D«l€y  linat 
Saocton 
Tkyrlf#* 

Mot«r-9«n«rator 

InSwctroli 

S«it*eri 

Veltag*  ttobillicn 


rracMoflol-hp  moton 
Scctiflan 
,  Tinian 

Indicating  Hghtt 
Control  awltcha* 
Ganaroton 
Saliynt 
Saloyt 
Anplidynat 
Amplbtols 
Tarminol  boards 
Push  buttons 
Ptiotovoltoic  coUs 
Gloss  bushinos 


Dovglppiitgiit 
•ltd  PradsKtUn 
f^wipsisont 

SoUaring  Irons 
Sashtonca-walding 
control 

Cu-rant-Hmitod  blgb- 
potantiol  tastar 
Insulation  taslars 
Vacuum-tuba  voltnMtar 
Pbotoalactrk  racordar 


•ansrol  HsctHc  Csm^swy, 

Apparafi  Mss  DMglon,  Ssctioii  0M7-M 
SgMnsgtady  S,  Naw  Tarfc 
Plaata  sand  ma  Ilia  following  bullatinsi 
for  rafaranca 
X  for  imtnadiota  profact 

□  OIC-690  PliafavaHalc  Calls 

□  OiC-SSI  Analag  Plaid  Plattar 

□  OIC-907  Paraiofll  Capaclfara 


Coaipony 


*Sag.  Trad*  mark  of  Canoro/  thttrk  Co. 
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These  G-E  high-voltage  components  offer  a 
continuous-service  life  for  long  periods  under 
extreme  temperatures  and  mechanical 
shocks.  All  are  oil-filled  and  hermetically 
sealed  to  resist  moisture,  dirt  and  dust.  For 
applications  5000  volts  and  higher,  where 
corona  must  be  held  to  a  minimum,  a  wide 
range  of  ratings  can  be  tailored  to  meet 
your  needs.  In  your  inquiry,  please  include 
all  functional  requirements,  any  physical 
limitations,  and  expected  quantities.  Contact 
your  G-E  Apparatus  Sales  representative 


Trantformors 


20  Years 


if  Quite  a  While  in  this  Business... 


That's  a  fact.  Twenty  years  old  is  a  pretty  respect¬ 
able  age  in  the  business  of  precision  electronics. 
Hallicrafters,  born  in  the  depression  of  the  early 
thirties,  and  blooded  in  the  last  war,  is  now  in  its 
twentieth  year.  And  in  that  twentieth  year  is  tak¬ 
ing  its  rightful  place  in  the  electronics  industry. 

The  first  Hallicrafters  receivers  were  built  for 
amateur  operators.  The  hams  that  have  been  called 
the  most  critical  experts  in  the  world.  One  thing 
about  those  people— they  were*  outspoken.  If  they 
liked  something,  or  didn’t,  they  said  so  on  the  air 
and  o£  They  liked  Hallicrafters  equipment. 

When  the  war  came  along  there  was  a  tremen¬ 
dous  need  for  precise  communications  equipment 
that  was  rugg^,  that  could  take  it  on  the  battle¬ 
field.  It  was  needed  in  quantity.  Hallicrafters  filled 
a  large  pan  of  that  vital  need.  And  again,  the  peo¬ 
ple  that  used  the  equipment  liked  it. 

Today  Hallicrafters  is  applying  the  techniques 
learned  over  the  years  to  the  production  of  radio, 
television,  and,  of  course,  communications’equip- 
ment.  Other  products  have  found  their  way  into 
the  Hallicrafters  line.  High  Fidelity  equipment  for 
the  home.  Portable  units  for  industry,  that’s  the 
Littlefbne.  And  other  things  we  can’t  talk  about. 
The  people  that  use  Hallicrafters  equipment  today 
like  it,  just  as  that  first  ham  customer  of  Hallicraft¬ 
ers  20  years  ago  liked  what  he  bought. 

'I^at’s  all  we  at  Hallicrafters  plan  for  the  next 


twenty  years— a  policy  and  products  that  people 
will  continue  to  like— and  continue  to  find  depend¬ 
able.  We  feel  that  we  can’t  ask  for  more— or  deliver 
less— than  just  that. 

Hallicrafters  products  today  . . . 

Hallicrafters  television  today  features  a  number  of 
unique  design  features,  such  as  the  functional 
"Easy-Angle”  tuning  panel,  one-knob  tuning  for 
both  UHF  and  VHF,  plus  a  chassis  aimed  at  repro¬ 
ducing  all  the  grey  tones  blended  into  the  deep^t 
blacks  and  whitest  highlights  possible.  We  call  it 
a  "New  Dimension  in  TV  Pictures.’’ 

'This  transmitter,  the  Hallicrafters  HT-20,  is 
built  to  avoid  television  interference,  is  an  ama¬ 
teur’s  dream.  Its  output  is  100  watts  on  either  voice 
or  code.  It  is  especially  designed  with  all  spurious 
outputs  above  40  Me,  at  least  SH)db  below  full  rated 
output.  All  stages  are  metered  through  a  single 
meter  with  eight  positions.  Frequency  range  is  1.7 
Me  to  31  Me  continuous. 

The  Hallicrafters  "World-Wide”  is  the  finest 
portable  radio  obtainable.  It  covers  the  world  with 
eight  full  bands  including  regular  AM.  It  plays 
anywhere,  even  on  trains,  planes  and  ships.  It 
covers  the  marine  beacon  band  that  no  other  port¬ 
able  receives.  In  fact,  this  portable  is  guaranteed 
to  outperform  any  other  portable,  anywhere,  any 
time,  at  any  price. 


hallicrafters 


4401  West  Fifth  Avanua,  Chicago  24,  Illinois 
Hollicroftars  Ltd.,  51  Camdan  Street,  Toronto,  Canada 


HolKcrafters  19S4  Television 


World's  Lending  Exclusive  Menufectssrer 
ef  Communicetions  tmd  High  Fidelity 
Equipment,  Radio  and  Television 


HalUcrofters  HT-IO  Transmitter 


WerW-WMe  S-Sand  FartoWe 


Went  mars  IstssmaHenf  Use  eeet  eaid  sa 
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This  lady  has  "pressing  problems".  She's  all  set 
to  iron  but  suddenly  the  fasteners  that  hold  her 
gleaming  new  iron  together  have  disappeared. 
Without  them,  her  beautiful  iron  is  just  scrap. 


uct.  Chances  are  there 
are  many  opportunities 
for  you  to  save  time  and 
money  on  the  assembly 
line  by  using  more  effi¬ 
cient,  or  less  expensive 
fasteners. 


PHILLIPS  HIAO  SCREWS 


ond  ilroigM-driv* 
ftoturtt  OMur«  yow  of  fo»t« 
•cooomkol  otsombly. 

THoir  noot,  modorn  oppoor* 
OfKo  in  tHo  Anifhod  product 
show  tlio  potontiol  cuitomor 
tho  coroful  ottontion  to  dotoil 
spont  on  tHo  product.  Solos 
ofton  “binpo*'  on  just  such 
ottontion. 


This  is  graphic  proof  that  the  *'unseen  work- 
men”  —•  the  fasteners  that  hold  your  products 
together  ARE  important.  Without  them  there  is 
no  product. 


Lamson  &  Sessions  will 

be  happy  to  help  you  ferret  out  these  opportunities  for 
saving  money  on  fasteners.  Just  call  on  us  .  .  .  anytime. 


So  take  a  tip  from  Lamson  and  pay  attention  to 
the  bolts,  nuts  and  screws  that  go  into  your  prod¬ 


The  LAMSON  &  SESSIONS  Co. 

1971  West  85th  St.  •  CloTsland  2.  Ohio 

Plaato  at  CUvelaad  and  K*al.  Ohio  •  Blrmlnaham  •  Chicago 


FOR  PROMPT  DELIVERY  AND  HELPFUL  SERVICE, 
ORDER  FROM  YOUR  LAMSON  DISTRIBUTOR 


SQUAH  AND  Hfl 
MACNIM  SCIEW 

Nun 


TAfPINS  SCRIWS 


MSS  '  SIT 
SCRIWS 


Ckoic*  of  rowit€, 
pan.  Iran,  flat 
o«al.  kanagon 

and  fklllTpt 

haadi. 


RIACNINI  SCRIWS 

frocWaaoiedalar 
fait,  aconooiical 
oiiainWy. 


Staol,  bran,  alu- 
nwium  ond  iIomi* 
loti  •laal. 


Cup  point  typo, 
hordonod  and 
koot-trootod. 


”1035“  Ht-Tomao 

Hoot-troatod 

itool. 


Idool  for  blind  or 
kord.te.roach 
ptocoi. 


Alto  lomi-flnakod, 
hot  protiod  and 


tcononileol,  vibra¬ 
tion  proof.  Con  bo 
mod  ropootodly. 


Wont  moro  information?  Utt  pMt  cord  on  lost  pogt 
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Artutl  tin  pkotofrapk  unrthuelud 

Stone  has  more  than  200  kinds,  grades  and  thicknesses  of  materials  available  for  the  production  of  your 
small  diameter  paper  tubes. 

This  wide  selection  means  that  Stone  spiral  wound  paper  tubes  have  a  flexibility  of  application  not  found 
in  other  more  standardized  materials.  Naturally,  this  results  in  the  lowest  possible  cost  to  you. 

Included  in  this  extensive  selection  of  more  than  200  stocked  by  Stone  for  immedibte  production  are 
numerous  grades  of  hi-dielectric  kraft,  fish  paper,  absorbent  papers,  asbestos,  and  plastic  films  such  as  acetates 
and  polystyrenes. 

Stone's  well  known  precision  production  methods  guarantee  that  these  materials  will  meet  your  most  rigid 
specifications.  Call  or  write  us  today  for  prompt  attention. 


STONE  PAPER  TUBE  COMPANY,  incorporated 
STONIZED  PRODUCTS  COMPANY,  inc. 

900-922  Franklin  Street,  N.  E.,  Washington  17,  D.  C. 
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WMt  MOT*  iNfarmotioiit  Um  post  card  on  l«l  pafft. 


93 


MIL  R  93A  NiW  SEALED  TYPES 


WIRE  TERMINAL  TYPES 


JAN  R-29  METER  MULTIPLIERS 


Our  tionrfard  timt  pr»v«n  JAN,  Mil  wid  C«mm«rcial  Iwf  l•rll•in•l  r**Utar. 

Mmiwfocturvd  and  100%  Ittltd  in  occordanc*  with  lh«  epplkobl*  ip«cif> 
i<«li»n*,  lh««*  r«iiil«r«  mru  «t«d  by  aytry  motor  oloctronic  o^wipmonl  monu- 
foclwror  in  tho  country. 

Rovortod  ond  boloncod  fl>windinps  for  low  induclonco,  with  w»o  of  only  tho 
finoit  rotiilonco  olloy*. 

Impropnotod  with  approval  fungui,  moittvro  and  tall  wotorprooflng  com- 
powndt. 

JAN  opprovod  non-hydrotcopic  tlootilo  bobbin,  ipocially  trootod  prior  to 
winding  in  ardor  to  provido  additional  proloction  for  fino  ortomolod  wiro. 

Protoclivo  fungi  rotittani  acolalo  labol. 

Rigid  hot  toldor  cootod  brait  torminaU  for  ooUor  toldoriitg. 


Otdgnod  for  diroct  connoction  into  circuit  without  uto  of  oddHIonal  load*. 

Tho*o  rotitlort  aro  of  tho  tamo  botic  conttruction  and  motoriolt  at  ttondard 
JAN  and  Mil  typot  Ihoroforo  providing  oqual  dopondobility  ortd  long  lifo. 

low  Tomporaturo  Coofflciont  alloy t  provido  ±.003% /*C  from  — 4S*C  to 
+  135*C  unlott  olhorwito  tpociflod  by  your  roquiromontt. 

Rotitlonco  lolorancot  rango  from  ±1%  down  to  ±.03%.  Sott.of  motchod 
rotittort  can  bo  tuppliod  ±  .OOS  %  or  lowor. 

Spocial  typot  nol  thown  can  bo  monufocturod  to  your  oxoct  tpocificotiont. 


Surpott  off  roquiromoolt  of  J(AIMl-3f 

HiRMITICAlLY  SIAlfO:  Inturot  dopottdaMo  oporotion  urtdor  owtl  tovoro 
moitturo  condiliont. 

STf  ATITI  PROTiCTIVf  CASINO:  Olaiod  turfaco  provontt  high  voltago  loahogo. 

WINOINOS:  "Cortiflod"  low  tomporaturo  coofflciont  rotittonco  ollayt  proporly 
••ogod"  to  provido  long  torm  tlobilily. 

RCHACiARli  INTfRNAl  SICTIONSi  illminoto  comploto  lott  of  urtil  if  dam- 

ogod. 

FERRUll  TERMINAlSi  Hoavy  nichol  plolod  bratt.  Corrativo  rotitfont.  Fit 
itomdard  futo  dipt. 
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class  il  insulation 
by  National 
Vulcanized 
Fibre  Co. 


used  by  Pennsylvania 
Transformer  Co.  to  build 


new,  safe,  and  reliable  SeaUnl 
Dry  Type  Transformers 


ihowinf  licirricn 


Using  Class  H  insulation  (Phenolite  silicone-Bberglas 
laminate),  the  Pennsylvania  Transformer  Company  (a 
McGraw  Electric  Co.  Division)  builds  Sealed  Dry  Type 
Transformers  having  many  superior  and  safe  operation  fea¬ 
tures.  The  Class  H  Insulation  eliminates  the  hazards  of  fire 
and  explosion,  permits  up  to  50  per  cent  weight  reduction, 
makes  possible  efficient  operation  in  humid  atmosphere, 
reduces  maintenance,  allows  operation  at  high  tempera¬ 
tures,  and  permits  frequent  overloads.  The  coil  barriers 
are  made  from  1/32  inch  silicone  sheets  bonded  with 
silicone  rubber.  The  sheets  are  rolled  directly  onto  the 
lathe  during  the  coil  winding  o|)eration,  saving  the  high 
cost  of  a  mandrel.  Ideal  for  station  auxiliary,  unit  sub¬ 
station  and  network  service,  these  Sealed  Dry  TyjK* 
Transformers  are  an  outstanding  example  of  National 
cooperative  engineering  and  research.  Perhaps  you  have 
an  insulating  problem  where  National  Vulcanized  Fibre 
Company  can  give  you  real  help  in  solving  your  particular 
problem  .  .  .  economically.  Write  us — our  engineering 
service  is  immediately  available. 


Tfomfarmf  cor*  and  coH  otnwibty  undor  Ml  voltag*  n- 
dtotlon  iwWhitoad*  koavy  wator  thowor.  Tk*  Imulatlon  raaist- 
onea  roMoinad  at  ioflnity  wagolwm  daring  Ik#  antira  two-hour 


National  laminated  plastics 
nationally  knmm — nationally  accepted 


FERRICORES 


MOLDED  COIL  FORMS 


Moldite’s  famed  precision  production  facilities 

are  now  devoted  to  3  major  types  of  electronic  components 
— to  give  the  industry  a  superlative  core  or  coil  form 
for  every  electronic  application. 

Through  years  of  continued  engineering  and  research 
Moldite  has  produced  cores  of  guaranteed  dependability, 
economy,  quality  and  uniformity.  Our  customers’ 
smooth  nmning  production  lines  tell  the  story  best. 

Specify  a  Moldite  core  specially  designed 
and  precision  made  for  you, 

with  absolute  uniformity  from  first  to  last. 


FERRITE  CtNlES 
MOLDED  COIL  FORMS 
(iron  and  phenolic) 
MAGNETIC  IRON  CORES 
FILTER  CORES 
THREADED  CORES 
SLEEVE  CORES 
CUP  CORES 

Samples  promptly  submitted  upon  request 
for  dodgn,  pre-pr^uction,  and  test  purposes 


. . .  Sond  for  our  now 
Cotolog  No.  110  — 
THE  MOST  COMPLETE 
LINE  OP  CORES 
IN  THE  INDUSTRYI 


Robert  T.  Murray  Jsny  Gottsn  Co.  Martin  P.  Andrm  Partmuth<Coiainan  R  Assoc.  Jose  Luis  Ponte 
GHCautrdAva.  2750  W.  North  Ava.  Mott  Road  1335  South  Flowar  Caniobal472 

CailOraiica,NJ.  Chicafo22.IN.  Fayattavitte.  N.Y.  LsaAntslaakCal  BuaaoaAiras 


Waat  mort  iwfpfi— tisa?  Use  past'card  sa  last  psiga. 
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Electronics  .  .  .  and  The  jXalional  City  Bank  oj  Xexv  York 


Midget  elfftronic  mari’el  is  making 
science-fiction  stories  come  true 


A  tiny  elei'tronic  device  called  the 
transistor  has  brouftht  the  maKit’al 
world  of  rol>ot8  much  nearer  than 
most  people  realize.  No  bigger  than 
half  a  pea,  this  electronic  marvel 
may  make  it  practical  for  mechanical 
brains  to  run  factories,  operate  in¬ 
ventory  and  warehouse  control  sys¬ 
tems,  read  utility  meters,  make  out 
bills,  and  perform  other  equally 
amazing  feats. 

The  transistor  does  about  the 
same  work  as  a  vacuum  tube.  Hut  it 
takes  up  much  less  space,  uses  much 


leas  power,  generates  almost  no  heat, 
and  lasts  almost  indefinitely.  (%>nse- 
quently,  it  holds  out  the  promise  of 
smaller,  lighter,  more  durable  designs 
in  electronic  i>quipment  like  radio 
and  television  sets.  It  also  extends  the 
electronics  frontier  tremendously. 

How  rapidly  that  frontier  has 
already  been  expanding  may  be 
gleaned  from  the  fact  that  in  19.'i9 
total  production  of  electronic  equip¬ 
ment  totaled  about  $.'100  million. 
Last  year  production  was  over  $4.5 
billion,  and  the  total  could  reach 
more  than  $.5  billion  this  year. 

Like  fast-growing  companies  in 
other  fields,  electronics  manufactur¬ 
ers  have  found  National  City’s  $6 
billion  in  resources,  141  years  of 


experience,  and  world-wide  hanking 
facilitu^  invaluable.  Facilities  in¬ 
clude  57  Hranches  overseas,  and 
corresp<jndent  hanks  in  every  com- 
mercuilly  im|K)rtant  city  of  the 
world.  In  this  country.  National 
City  has  correspondent  banks  in 
every  state  and  68  Hranches  in 
(treater  New  York.  For  help  in 
solving  your  hanking  or  financial 
problems,  large  or  small,  write 

'I'he  National  City  Hank  of  New 
York,  55  Wall  Street,  New  York  City. 


Hr$t  ii  Wirti  Wiii  Bailiii 


•»« 


WHICH  PILOT  LIGHT 
DO  YOU  NEED? 


Cat.  #613529-211 


This  Pilot  Light  Assembly  was  first 
made  to  accommodate  the  S~ll  lamp 
and  was  intended  for  use  in  the 
cabs  of  great  diesel  locomotives, 


This  BIG  one 


Dialco  HAS  THE  COMPLETE  LINE  OF 
INDICATOR  and  PANEL  LIGHTS 


\  this  LITTLE  one 


THE  LITTLE  ONE 


The  miniaturization  program  on  defense  products  required  the 
development  of  this  sub-miniature  light.  It  is  used 
on  communication  equipment  and  aircraft. 
Midget  flanged  base  bulbs  to  fit  are  rated  1.3,  6.  12,  and  28  volts. 


to  suit  your  own  special  conditions  and 
requirements  will  be  sent  promptly 
and  without  cost.  Just  outline  your  needs. 
Let  our  engineering  department  assist 
in  selecting  the  right  lamp  and  the  best 
pilot  light  for  YOU. 


Write  for  the  Dialco  HANDBOOK  of  PILOT  LIGHTS 

Foremost  Manufacturer  of  Pilot  Lights 


60  STEWART  AVE.,  BROOKLYN  37,  N.  Y 


HYACINTH  7-7600 


Wont  mort  information?  Use  post  cord  on  last  page. 


,O.STOOt>NOBKS 

ado  HUnoi*  Too»» 


OWISJON  OF  »U^ 
St.  Chor'«» 

In  Conodo:  Con 


po»slbt*l 


Economy 


Resourc** 


vcprOOF  fastenings  at  many 

cnpnecrs  arc  at  you  soluUOf» 


SEMS-by-SHAKEPROOF 


SHAKEPROOF*  THREAD-CUTTING 
SCREWS 


SHAKEPROOF’  LOCK  WASHERS 


ni 
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'■Troni^it<jrs  ar«  capsule-siz^  as-  1  i 

.semblics  which  utilize  the  phys¬ 
ics  of  serni-conduct^nq  sdlids 
to  produce  ttie  same  effects  as  ’  ' 
an  electronic  tube  .  but  with¬ 
out  cothode  and/or  filament 
and  their  circuitry  components. 


A  timely  statement  from  Walter  P.  WillSt 
Director  of  Research,  Brown  Instruments  Division 
Minneapolis-Honeywell  Regulator  Co.,  Philadelphia  44,  Pa. 


«"PERHAP8  you’ve  wondered  when  transistors, 
with  their  widely  publicized  character- 
<  istics,  will  be  put  to  work  in  industrial  in¬ 

strumentation.  Naturailly,  I  can  speak  only 
,  for  my  company,  but  I’d  like  to  give  you  a 

research  man’s  view  on  where  transistors 
stand  today.  ^ 

"We  agree  that  transistors  have  a  tremendous 
future  in  all  of  electronics,  including  auto¬ 
matic  control.  Many  problems,  however, 
must  yet  be  solved.  Will  they  be  made  of 
germanium  or  silicon?  Can  they  be  made 
more  reproducible  smd  able  to  handle  enough 
power  at  desired  voltages?  New  circuits  and 
new  transistor  types  are  needed.  Today’s 
costs  are  much  too  high.  And  let’s  not  forget 
that  the  vacuvun  tube  is  still  being  developed 
cdter  more  than  40  years  of  existence. 

"Even  with  extensive  research  and  develop¬ 
ment  programs,  much  more  work  remains 
before  transistors  can  be  broadly  utilized  in 
their  natural  markets— radio,  television,  and 
other  communication  equipment.  Similarly, 
the  few  types  now  available  do  not  nearly 
satisfy  the  requirements  of  industrial  instru¬ 
mentation. 

^  ’tubeless’  electronic  instrument  is  theo- 


V- 


retically  possible  today,  and,  on  the  basis  of 
safety  and  reliability  expected  of  modem 
instruments,  it  is  anticipated  that  such  a 
product  is  completely  possible  and  practical 
in  the  future. 

"So  we’re  attacking  the  problem  on  a  broad 
front.  For  upwards  of  five  years,  we’ve  been 
devoting  a  large  portion  of  our  research  facil¬ 
ities  to  8tud3ring  ways  to  utilize  transistors 
.  .  .  looking  on  them  not  solely  as  replace¬ 
ments  for  tubes,  but  as  the  starting  point  for 
totally  new  instrument  circuits. 

"In  addition,  we  have  invested  in  the  patent 
licenses  and  the  know-how  of  Bell  Telephone 
Laboratories,  the  pioneer  of  transistors.  We 
have  a  large  stake  in  providing  instrumenta¬ 
tion  for  the  manufacture  of  transistors  and 
hence  are  examining  all  facets  of  the  transistor 
business  .  .  .  even  to  the  extent  of  making 
some  with  our  own  hands. 

"Honeywell  instruments  and  other  Honey¬ 
well  controls  using  transistors  will  be  on  the 
market.  When  they  are,  you  can  be  sure  they 
will  be  great  products — new,  but  the  same 
kind  of  reliable,  versatile,  well-engineered 
products  we  sell  today.” 


BROWN  INSTRUMENTS 
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‘O.K.  But  what’s  your  price  for  performance?’’ 


Here’s  a  purchasing  agent  buying  resistors  on  a 
price  basis.  But  doing  it  the  right  way. 

Some  day  we  may  even  be  able  to  quote  resistor 
prices  in  terms  of  performance— so  many  cents  per 
thousand  hoius  of  trouble-free  operation.  Then  well 
•  be  able  to  tell  you  exactly  how  much  less  Ward 
Leonard  resistors  really  cost  than  the  so-called  “bar- 
gtdn”  resistors  now  on  the  market. 

But  until  then,  remember,  it’s  performance  you 
■pay  for  when  you’re  buying  resistors.  'There’s  a  lot 
more  than  just  a  few  cents  difference  in  the  perform¬ 
ance  youll  get  from  the  two  resistors  above. 

'The  one  made  by  Ward  Leonard  will  perform  at 


its  rated  value  for  the  life  of  the  product  it  goes  Into. 
'There’s  a  chance  the  so-called  “bargain”  resistor  will 
too.  But  you  can’t  afford  to  take  any  chances  on  your 
product’s  failure  —  even  once  out  of  a  hundred  times. 
Not  when  you  consider  the  actual  cost  of  such  failure, 
figured  in  terms  of  returned  merchandise,  replace¬ 
ment  cost,  customer  and  dealer  dissatisfaction. 

That’s  why,  even  on  a  price  basis,  the  accuracy, 
dependability  and  uniformity  of  Ward  Leonard  re¬ 
sistors  make  them  far  better  buys  than  any  of  the 
questionable  bargains  you’ll  find  on  the  market. 
Send  for  new  Resistor  Catalog  No.  15.  Ward  Leonard 
Electric  Co.,  31  South  Street,  Mount  Vernon,  N.  Y. 

3*18 


WARD  LEONARD 

ELECTRIC  COMPANY' 
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CMROMASttR 


This  check  list  shows  you  how  to 
get  the  most  for  your  money  in 
terms  of  resistor  performance 


COATtNO.  Vitrohm  enamel  coating  of  all  Ward 
Leonard  resistors  provides  a  complete  hermetic  seal 
highly  resistant  to  shock,  high  humidity,  extreme 
temperatures,  acids,  alkalies,  and  electrolysis.  Un¬ 
like  most  resistor  manufacturers,  we  manufacture 
our  own  vitreous  enamel. 


RISISTANCI  WIM.  The  resistance  wire  is  drawn  to 
Ward  Leonard's  own  specifications  for  each  particu¬ 
lar  resistor  type.  It  is  capable  of  withstanding  heavy 
overloads,  has  a  uniformly  low  coe£Bcient  of  resistiv¬ 
ity.  Many  of  the  “barmdn’*  resistors  are  wound  with 
resistance  wire  of  oroinary  grade. 


RISISTOR  CORI.  Ward  Leonard’s  own  manufac- 

trued  cores  upon  which  the  resistance  elements 

are  wound  consist  of  a  perfectly  cylindrical 

^  ceramie  body  of  high  density,  low  porosity,  and 

,  high  dielectric  strength,  with  a  thermal  coefiB- 

cient  of  expansion  correlated  to  the  exparrsion 

of  the  enamel. 

ff  HE  OST  AT$  RtiAYS 


MOTO» 

CONTMOIS 


HRMINAU.  In  Ward  Leon¬ 
ard  resistors,  special  alloy 
terminals  insure  proper  ex¬ 
pansion  aikl  adherence  to 
the  eiuunel,  are  desinred  to 
provide  strong  anoborage. 
Every  wire-to-termiital  junc¬ 
tion  is  joined  mechanically 
first,  then  specially  silver- 
brazed  for  lasting  contact. 


Word  Le  jnard  s 

^ngint  efinc|  trxj 
bock  Hdndbcclr 
Ppvke*  Rt*<isfOrs,  $3 
p»‘f  copy. 
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TO  HIT  TARGET 
from  unstable  decks  of  shi 


A  rolling,  pitching  ship . . .  under  attack  from  speedy,  diving 
aircraft ...  counts  on  its  anti-aircraft  guns  for  protection... 
these  guns  must  be  able  to  stay  on  the  target  regardless  of 
sea  conditions.  That’s  why  the  Ford  Instrument  Company 
was  called  on  to  design  and  build  a  control  system  that  tracks 
and  holds  the  target  range  with  deadly  accuracy. 


This  is  typical  of  the  problems  that  Ford  has  solved  since 
1915.  For  from  the  vast  engineering  and  production  facilities 
of  the  Ford  Instrument  Company,  come  the  mechanical, 
hydraulic,  electro-mechanical,  magnetic  and  electronic  instru¬ 
ments  that  bring  us  our  “tomorrows”  today.  Control  prob¬ 
lems  of  both  Industry  and  the  Military  are  Ford  specialties. 


FORD  INSTRUMENT  COMPANY 

DIVISION  OF  THE  SPERRY  CORPORATION 

31*10  Thomson  Avonuo,  Long  Island  Qty  1,  N.  Y. 


Yoh  cm  SM  why  ■  lob  wMi  Ford  Instrumont  offers 
yowng  onginoors  ■  chollongo.  H  you  con  gutdify, 
Ihoro  moy  bo  m  sgot  for  you  In  oufomollc  cmirol 
dovolopmont  at  Ford.  Writo  for  brochure  about 
product!  or  |ob  opportunitioi.  Sterto  your  proforotKO. 


Wont  more  informotion?  Use  post  cord  on  lost  page  Octobtr  7953 _ ELECTRONICS 


TAYLOR  Bone  Grade  Vulcanized  Fibre 

is  an  extremely  tough  and  dense  grade  of  vulcanised  fibre. 

It  is  excellent  for  applications  where  difficult  machining 
operations  are  required  .  .* .  resistant  to  organic  solvents,  oils 
and  gasoline . has  excellent  electrical  characteristics. 

fmnt  to  make  something  of  it? 

Make  it  into  gears,  cams,  fairleads,  bushings  and  grommets, 
slot  wedges,  threaded  and  tapped  pieces,  rail  joint  insulation  and 
other  applications  where  mechanical  strength,  good  finish 
and  intricate  machining  are  required.  Color:  gray. 

Make  It  from  sheets  or  rolls  with  these  specifications: 


•  MClPICATIONt 


TMclinM*  r«*s»  .  .  .  l/SS*  ••  l/X* 
RnMi  .  .  ..  •itS  cateiiSwS 

PwMMnfl  .  .  Us  t*  S/liT  HilckNM* 
SIMM  til*  .  .  .  AssMa.  5*'  a  90* 


n*a«r«l  SliaasHi,  s«l 

(lansSltwlM)  14000  aUa. 
(CMmwIm)  IMOO  aria. 
TaaaHa  SiraasNi,  s*l 

(laatHiiaUa)  T900  aila. 
(OMttwiM)  SSOO  alia. 
CaaisraMiva  Sawasrii,  sal 

(Hatwlta)  aOOOO  aala. 


KaS  wMSi  .  SO'  far  SilaliaaMaa  af 
1/ai'  Niravsti  .040*. 
Callt4awala7/9X*far 
iMcliaaaaaa  af  \/tf 
Haaasli  .090*. 

Tilt 


laaS  lais**f  SSaa^,  n.>lha./laali 
(UasSiailia)  9.0 

(Oaaawlaa)  9.4 

DMaaMa  MmusMi,  VFM 

(t/9t*)  990  alia. 
Shaft  Thaa  Tati  (1/9*)  179  aila. 
Art  RaaMaaca,  aacaaSa  100 


Make  it  from  turned  rods.  Diameters  from  1/8*  through 
1/2'  with  ground  or  buffed  finish. 


Make  it  easy  for  yourself  the  next  time  you  are  looking  for  an 
extremely  dense,  abrasion  resistant  material.  Call  your  Taylor 

Eihgineer _ he  will  be  glad  to  work  with  you  ...  go  over  your 

requirements  .  .  .  and  help  you  select  the  correct  grade  of 
Taylor  Vulcanized  Fibre  to  fit  your  needs— Bone,  Conrunercial, 
Super  White,  Abrasive  and  Built  Up.  Ask  him  about  Taylor 
Laminated  Plastics,  too.  He  will  be  glad  to  give  you  samples  of 
,  Phenol,  Melamine  and  Silicone  Laminates  for  your  inspection. 

Taylor  Fibre  Co.,  Norristown,  Pennsylvania — La  Verne,  California 

TAYLOR 

Laminated  Plastics 
Vulcanized  Fibre 
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We  have  used  every  type  of  GA  &F  Carbonyl  Iron  Powder  thus  far  produced. 
The  overall  qucdity  and  batch-to-batch  uniformity  of  your  products 
have  always  been  gratifying  to  us.  Because  of  this  product  dependability, 
we  feel  that  incoming  inspection  of  your  powders  is  unnecessary. 


Pra»id«nt 


Pyroferric  Company,  Inc 
'  621  East  216th  Street 
New  York  67,  N.  Y. 


GA&F.  CARBONYL  IRON  POWDERS 


104 


Wmt  iMrt  inforiMNoiit  Um  post  card  aa  last  papa. 
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carbonyl  iron 


itornnW 


tchtotert^’ 

oHikes  insP^’ 


CA&F  Carbonyl  Iron  Powders  are  used  to 
produce  cores  for  transformer  and  inductor  coils — 
to  increase  Q  values,  to  vary  coil  inductaaeas, 
to  reduce  the  siae  of  coils,  to  confine  stray  Wds 
and  to  increase  transformer  coupling  factms. 

These  powders  are  microscopic,  almost  perfect 
spheres  of  extremely  pure  iron.  They  are  today 
produced  in  eight  carefully  controlled  types, 
ranging  in  average  particle-size  from  three  to  twenty 
microns  in  diameter.  The  Carbonyl  Process 
assures  the  quality  and  uniformity  of  each  type. 

We  urge  you  to  ask  your  core  maker,  your 
coil  winder,  your  industrial  designer,  how  CA&F 
Carbonyl  Iron  Powders  can  increase  the 
efficiency  and  performance  of  the  equipment  or 
product  you  make,  while  reducing  both  the  cost 
and  the  weight.  We  also  invite  inquiries  for  powders 
whose  performance  characteristics  are  different 
from  those  exhibited  by  any  of  our  existing  types. 


This  32-pago  book  offers  you  the  most  comprehensive 
treatment  yet  given  to  the  characteristics  and  applications  of 
CA&F  Carbonyl  Iron  Powders.  80%  of  the  story  is 
told  with  photomicrographs,  diagrams,  performance  charts 
and  tables.  For  your  copy — without  obligation  — 
kindly  address  Department  56. 


fiTirnn 


ANTARA.  CHEMICALS 


Division  Of  GENERAL  DYESTUFF  CORPORATION 
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48f  NUDSON  STRECT*  NEW  YORN  14,  NEW  YORK 


Waat  mort  intorMotloNt  Um  a«(t  cord  m  loct  page. 
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Photo  by  Shtrman  Fairchild  &  Associates'  Flight  Analyzer  Camera, 
New  York  City 


nCcMinton 


New  take-off  technique  yields  an  8®  climb, 
as  this  progressive  single  photo  shows.  And 
this  is  100%  improvement  over  old  tech¬ 
niques  .  .  .  increasing  safety  and  decreasing 
noise-annoyance  at  city  airports. 

Here  you  actually  see  53  separate  exposures. 
And  each,  reading  from  bottom  up,  shows  the 
date  and  number  of  the  flight  photographed. 
Next  above  is  a  device  which  records  the  time 
...exact  to  1/ 1,000th  of  a  second.  And  in  the 
heart  of  this  device  is  a  Veeder-Root  Counter. 


So  here  again  you  see  one  of  the  heretofore 
uncounted  ways  in  which  "Everyone  Can 
Count  on  Veeder-Root”.  What’s  your  prob¬ 
lem?  Let  us  put  our  mathematical  eyes  on  it. 
Write: 


ChicaQO  6,  III.  •  N«w  York  19,  N.  Y.  •  Graonvillo,  S.  C 
Montraol  2,  Canada  •  Dund*«,  Scotland 
_  OffIcM  and  Agent*  In  Principal  Cities 


The  A/ame  tkat  Qxucts 
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Wont  mere  information?  Ut*  post  card  on  last  page. 


ABOVE  AND  BEYOND  MIL-R-93A  SPECIFICATIONS 


ACCURATE  WIREWOUND  RESISTORS 


SOLID  MOLDED  HOUSING  OF 
DENSE  SHOCK  RESISTANT  4 
THERMOSETTING  PHENOLIC 


LUG  MOLDED 
IN  BOBBIN 


CERON  INSULATED  WIRE. 
WOUND  WITH  UNIFORM 
TENSION  AND  AGED  FOR 
STABILITY 


ISOLATED  WINDING 
TERMINATION  4— 


SEALED  AGAINST  MOISTURE 
AND  IMMERSION 


DURAMIG  WATTAGE  RATINGS  ARE  BASED  ON  PULL 
RATED  DISSIPATION  AT  105*  AMBIENT.  THESE  RAT* 
INGS  ARE  FROM  4  TO  5  TIMES  THE  85*C  MIL  RATINGS 
F(»  THE  BEST  OF  CONVENTIONAL  RESISTORS. 

The  engineered  combination  of  Ceron  wire,  Dura- 
meg  molding  technique  and  aging  treatment  per* 
miu  dissipation  of  full  rated  wanage  at  105*C— the 
same  temperature  at  which  MIL  ratings  prescribe 
zero  dissipation. 

Equipment  designers  who  must  consider  initial 
resisunce  tolerance  as  well  as  shifts  in  resisunce 
value  with  repeated  temperature  cycling  and  opera¬ 
tion  at  full  load,  are  using  Duramegs  with  outstand¬ 
ing  results. 

Durameg  long-term  subility  and  positive  protec¬ 
tion  against  electrolysis  failure  enable  you  to  design 
now  for  dependable,  pernunent,  peak  performance. 


Duramegs  are  the  first  high-accuracy  wirewouod 
resistors  to  operate  successfully  up  to  a  hot  spot 
temperature  of  150‘’C  as  against  the  usual  105* 
limit— made  possible  with  Sprague’s  patented  ce¬ 
ramic  insulated  Ceron  wire. 

Durameg  molded  phenolic  housings  are  tough 
and  resistant  to  mechanical  damage— installations 
require  no  secondary  insulation  for  mounting  — 
they’ll  even  withsund  the  salt  water  immersion 
cycling  for  charaaeristic  A  in  former  specification 
JAN-R-93. 

Durameg  Resistors  are  now  available  for  com¬ 
mercial  application  in  dimensions  identical  to 
MIL  styles.  We  will  be  pleased  to 
send  you  complete  daa  upon  re- 
quest.  *  *  *  ^ 


WRITE,  WIRE  OR  PHONE  FOR  ENGINEERING  BULLDIN  120 


VtAMI  UKTBK  COMTANY  SS  MAtSNAll  ITRtn  NOtTN  ADAMS,  MASS. 


EXfOFT  FOR  TMl  AMttlCAS  SPRAGUE  EIECTRIC  INTERNATIONAL  LTD,  NORTH  .\DAMS  MASS  CASH  SPREXINT 


For  benefits^like  these,  use 


Here  are  typical  benefits  which  you  can  expect 
and  get  by  using  Carboloy  permanent  magnets 
in  your  electrical  products. 

Check  these  case  histories.  Maybe  a  Carboloy 
permanent  magnet  can  improve  your  product, 
too.  Why  not  contact  a  Carboloy  magnet  engi¬ 
neer  without  delay.  He’ll  lend  you  a  hand  in 
magnet  design  and  application.  His  services 
will  cost  you  nothing. 


Carboloy  permanent  magnets  retain  their 
efficiency  under  most  conditions  of  tempera¬ 
ture,  shock  and  vibration  .  .  .  high  resistance 
to  demagnetizing  influence  of  stray  magnetic 
fields  .  .  .  provide  powerful,  lasting  magnetic 
energy. 

Available  in  all  sizes  and  shapes;  can  be 
cast  or  sintered  to  your  needs,  ^nd  coupon 
for  catalog  and  for  design  manuaL 


^ Rher  product 
pedormnee 


A  small,  powerful  Carboloy  permanent  magnet  enabled  Thomas  A.  Edison,  Inc. 
to  design  a  revolutionary  sensitive  relay  capable  of  operating  from  the  current 
generated  by  a  heated  thermocouple.  This  power-packed  magnet  eliminated 
the  need  for  electronic  amplification,  thus  greatly  simplified  design  of  their 
aircraft  fire-detecting  system. 


YOU  GET  All  THESE  ADVANTAGES  FROM  CARBOlOY  PERMANENT  MAGNETS 


•  Cool-generate  no  heat 

•  Require  no  electrical  energy 

•  Cost  nothing  to  operate 

•  Eliminate  coils,  windings,  wiring, 
etc. 

•  Need  no  maintenance— no  coils  to 
burn  out,  no  slip  rings  to  clean  or 
replace,  etc. 


•  Simplify  mechanical  assemblies— 
exert  strong  tractive  force  for  hold¬ 
ing,  lifting  and  separating  devices 
that  eliminates  component  parts, 
makes  product  design  and  fabrica¬ 
tion  simple 

•  Save  space-great  magnetic 
strength  in  small  sires 


•  Combine  electrical  and  mechanical 
features— transform  electrical 
energy  into  mechanical  motion; 
mechanical  motion  into  electrical 
energy 

•  No  power  failures  ever 

•  Resist  moisture— no  coils  to  collect 
dampness 


•  Powerful— and  power  is  constant  •  Give  uninterrupted  operation 


•  Create  savings-often  eliminate 
costly,  power-supplying  parts 

•  Simple— no  operating  parts 

•  Reduce  weight,  product  sire 

•  Supply  a  permanent  source  of 
energy 


Wmt  Mart  inferHMtiM7  Um  post  card  oa  last  papa. 
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All 

THESE 

PARTS 

EllMINATED 


In  this  circuit  breaker  a  Carboloy 
magnet  assembly  simplifies  the  trip 
element.  It  eliminates  a  coil  and  po¬ 
larizing  connection . . .  makes  possible 
reverse-current  tripping  independent 
of  system  voltage. 


New  GE  I-M-F  television  picture 
tube  has  its  ion  trap  and  magnetic 
focus  device  inside  end  of  tube.  Pic¬ 
tures  are  clearer,  prefocused  and 
many  parts  are  eliminate  . . .  thanks 
to  Carboloy  permanent  magnets. 


1 

New  all  -  magnetic,  all  -  transistor 
hearing  aid  (by  E.  A.  Myers  &  Sons, 
Inc.,  Pitts.)  uses  magnets  in  both 
microphone  and  receiver.  Hearing 
aid  failure  caused  by  operational 
heat  and  humidity  is  now  eliminated. 

Fig.  A  shows  chrome  magnet  rotor 
once  used  in  Scintilla  aircraft  mag¬ 
neto.  It  weighed  4  Ibe.  9  ozs.  New 
rotor  (Fig.  B)  is  made  of  Carboloy 
Alnico.  It  weighs  only  2  lbs.  4  ozs., 
is  considerably  smaller. 

• 

"Carboloy"  i*  tho  trodomork  for  Iho  products  of  tha  Carboloy 
Doportmont  of  Gonorol  Eloctric  Company 


Carboloy  Deportment  of  General  Electric  Company 
11139  E.  8  Mile  Ave.,  Detroit  32,  Michigan 

Rush  m«,  without  cost  or  obligation,  copies  of  Pormonont  Mognot  Design 
Manual  PM-l'01  and  Standard  Stork  Catalog  PM-100. 

No  me _ _ _  Pnsittan 

Company _ 

Address  . 

City _ Zone _ Stata 
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CLARE  RELAYS  an  now  built  in  tfie 
nffut  modern  pkmt  ovor  spedficoffy  dougnod 

for  nlay  manufacturo 


•  Building  of  precision  relays 
requires  'more  than  technical 
skill.  It  requires  an  atmosphere 
of  utmost  freedom  from  dirt.  Air 
temperature  and  humidity  must 
be  closely  controlled.  Assembly 
of  small  parts  must  be  done 
under  powerful,  yet  shadow- 
free  light. 

All  these  important  features 
and  many  more  are  provided  in 
the  new  Clare  rel&y  pleuit.  Never 
before  have  so  many  manufac¬ 
turing  advantages  been  pro¬ 
vided  in  one  plant — for  one 
purpose — to  give  you  relays  of 
unequalled  quality. 

Quality  emd  long-life  depend¬ 
ability  of  Clare  relays  have 
made  them  first  choice  of  de¬ 
signers  as  components  for  crit¬ 
ical  equipment.  Wherever  fail¬ 
ure  cannot  be  tolerated,  when 
only  the  best  is  good  enough, 
Clare  relays  are  indicated. 

Two  important  factors  con¬ 
tribute  to  this  Clare  superiority. 
Production  of  relays  has  always 
been  the  exclusive  business  of 


UfM  aigM  tiims  batttf  than 
avafaga  far  industrial  plantt 
—7$  foot  candlas  of  shadow- 
proof  HgM  at  banch  iaval. 


Affair  alactroatatically  washad 
-avoids  dangar  af  contami* 
nation  in  such  oparations  as 
contact  wolding. 


lOOX  inapactian  af  aH  Clara 
rafiya  with  most  modsrn  tost 
agaipmant.  Light  an  this  fast 
Ml  0m  12$  foot  candiai 


PiRSr  IN  THE 
INDUSTRIAL  FIELD 


mKGmmmm 


C.  P.  Clare  &  Co.  This  is  a 
young>minded  progressive 
organization,  ever  alert  to  dis* 
cover  and  test  new  and  better 
materials  and  manufacturing 
methods. 

The  new  plant  is  the  product 
of  years  of  research  and  expert* 
ment.  It  is  the  natural  develop* 
ment  of  Clare's  unwillingness 
to  offer  their  customers  any¬ 
thing  less  than  the  most  perfect 
relays  that  can  be  built. 

•  •  • 

If  yours  is  a  product  whose 
long  life,  relied)le  performance 
and  freedom  from  maintenance 
depend  on  the  use  of  relays — 
it  will  pay  you  to  know  ALL  about 
Clare  relays.  A  sales  repre¬ 
sentative,  fully  experienced  in 
every  type  of  relay  problem,  is 
located  near  you.  Consult  him, 
or  write  C.  P.  Clare  &  Co., 

4719  West  Sunny  side  Avenue, 
Chicago  30,  Illinois.  In  Can¬ 
ada:  Canadian  Line  Materials,  ^ 
Ltd.,  Toronto  13.  Cable  Ad^^^^^ 
dress:  CLARELAY. 


NO  DERATING  OVER  RANGE  -55  TO  +85  C 


If  you  need  a  wax  replacement  because  of  the  elimination  of  character¬ 
istic  J  (wax)  from  the  proposed  MIL-(>-25  specifications,  you  need  not 
go  to  a  larger  capacitor  (or  continue  to  use  an  unacceptable  product) . 
General  Electric’s  new  low-temperature  Pyranol  suhminiature  capaci¬ 
tors  are  as  small  as  wax  units,  yet  have  superior  life  characteristics 
which  make  them  a  "natural”  tor  military  equipment. 

High  dielectric  strength  with  exceptional  stability  is  provided  hy 
new  low-temperature  Pyranol  liquid  dielectric.  New,  improved  low- 
temperature  Pyranol  makes  possible  a  small-size  tubular  capacitor 
with  practically  flat  temperature  vs.  capacitance  characteristics. 
Silicone  end  teals,  a  C-E  exclusive,  provide  exceptional  resistance 
to  physical  and  thermal  shocks — ana  permit  sohiering  right  up  to 
the  bushing  without  danger  to  the  seal. 

Designed  for  applications  in  the  temperature  range  from  —55  to 
-|-K5  C  without  derating  these  capacitors  can  be  supplied  in  either 
tab  or  exposed  foil  designs  in  ratings  from  .001  to  1.0  muf.  in 
voltages  of  100,  200,  400,  and  600  volts  d-c  working. 

For  high-temperature  operation,  —55  to  +125  C  without  derating, 
another  new  tubular  line — Permafil  solid-dielectric  suhminiature 
capacitore,  is  available.  These  capacitors  meet  all  requirements 
of  JAN-C-25. 

If  your  requirements  demand  the  highest  performance  standards 
for  suhminiature  capacitors,  it  will  pay  you  to  check  with  vour 
nearest  G-E  Apparatus  Sales  Office,  or  write  General  Electric  Com¬ 
pany,  Section  442-9,  Schenectady  5,  N.  Y. 

*fl9g.  Ho69-mork  of  Goooro/  ffocfrk  Compofty 


^  ctm cor^^s^nce 


GENERALifa  ELECTRIC 


Cmacitanc*  v».  lam^ratwr*  is  shown  by  this  typical  curve. 
G-b  low-temperaUire  Pyranol  suhminiature  metal-clad  ca¬ 
pacitors  have  only  a  small  capacitance  change  through  the 
entire  range  from  —55  to  +85  C. 


taidar  right  up  to  Hia  bushing.  No  danger  of  cracking  Ix-- 
cause  C-K  end  seals  are  silicone  rubber — not  glass. 


Naw  low-tainparatura  PYRANOL 


40  -30  0  20  40  SO  to 

TtMPtKATUai  IN  DCOMtS  CENTtOtAM 


Naw  0*1  law  tawparotw a  Pyranal*  subminiature  capacitor 
averages  20*;^  smaller  than  a  comparable  oil-filled  unit.  It  is 
as  small  as  the  old  suhminiature  wax  unit,  yet  has  superior 
life  characteristics. 


t  WAX 


■New 

low-temperature 

PYRANOL 


G-E  subminiature  metal-clad  capacitors 
feature  new  low-temperature  PYRANOL  dielectric 


A  MESSAGE  TO  AMERICAN  INDUSTRY  •  ONE  OF  A  SERIES 


BRITONS  CAN  HAVE  PROSPERITY 
-  If  They  Want  It 


w  hat  is  required  to  get  Britain,  our  key 
ally  in  the  grand  alliance  of  the  free  world, 
firmly  back  on  her  economic  feet?  The  pur¬ 
pose  of  this  message  is  to  throw  light  on  this 
crucial  problem,  which  afflicts  our  other  Eu¬ 
ropean  allies  also. 

At  the  moment,  Britain  is  enjoying  a  res¬ 
pite  from  the  economic  crises  (of  1947,  1949 
and  1951-52)  which  have  plagued  her  post¬ 
war  course.  This  respite  may  well  continue 
for  some  time.  But  almost  no  one  whose 
judgment  is  trustworthy  believes  that  Brit¬ 
ain  has  acquired  sufficient  economic  strength 
to  safeguard  her  against  further  economic 
crises  in  the  years  immediately  ahead. 

Two  British  Views 

New  and  clear  light  on  what  should  be  done 
to  that  end  has  recently  been  shed  by  two 
noteworthy  British  publications.  One  is  a 
book,  “We  Too  Can  Prosper,”  by  Graham 
Hutton,  distinguished  British  economic 
writer  and  administrator.  The  other  is  an 
article,  “The  Riddle  of  Prosperity,”  published 
by  The  (London)  Economist,  Europe’s  most 
eminent  economic  journal. 

Combined,  these  two  publications  present 


in  sharp  relief  the  basic  problem  that  must  be 
handled  successfully  if  Britain  is  to  be  safely 
solvent.  As  is  implied  by  its  title,  the  Hutton 
hook  demonstrates  that  Britain  can  be  made 
prosperous  by  readily  feasible  procedures,  pat¬ 
terned  on  what  has  been  done  in  the  United 
States,  to  increase  its  industrial  efficiency.  But, 
says  THE  ECONOMIST,  with  Mr,  Hutton's 
book  in  mind,  this  is  not  the  most  basic  problem, 
which  is,  **How  shall  we  make  the  British  peo¬ 
ple  determined  to  be  prosperous?"  This  is  a 
problem  of  incentive  or  motivation. 

Compared  with  that  of  the  United  States, 
average  industrial  efficiency  in  Britain,  as  in 
most  of  Western  Europe,  is  low.  In  his  book 
Mr.  Hutton  remarks  that  “fifty  years  ago 
an  American  industrial  worker  turned  out 
roughly  the  same  amount  in  a  day  as  his 
opposite  number  in  Britain,  Germany  or 
France.  .  .  .  Today,  he  turns  out  from  two 
to  five  times  as  much.” 

In  large  part  it  is  this  lag  in  output  per 
hour  or  “productivity,"  as  the  technicians  call 
it,  which  makes  Britain  and  other  key  coun¬ 
tries  in  Western  Europe  a  continuing  prey  to 
economic  crises.  Moreover,  the  great  disparity 
in  productivity  between  the  U.S.A.  and  most 


of  Western  Europe  is  a  major  barrier  to 
knitting  the  free  world  into  a  smoothly  work¬ 
ing  economic  whole.  As  one  observer  put  it, 
“when  the  American  economy  catches  a  cold, 
the  European  economy  gets  pneumonia.”  This 
is  largely  because  Europe  is  so  much  weaker 
in  productive  strength. 

No  Shortogo  of  Knowlodgo 

Yet  the  knowledge  which  would  enable  the 
countries  of  Western  Europe,  and  particu¬ 
larly  Britain,  to  increase  their  industrial 
productivity  has  been  mobilized  and  is  readily 
available  to  them.  It  is  with  this  process  for 
Britain  that  Mr.  Hutton’s  book  is  concerned. 
In  the  book  he  summarizes  the  findings  and 
conclusions,  virtually  all  of  them  unanimous, 
of  66  teams,  composed  of  British  industrial 
managers,  technicians,  shop  workers  and  la¬ 
bor  leaders.  Over  a  period  of  three  years  these 
teams  completed  a  comprehensive  series  of 
inspection  and  study  trips  in  the  United 
States  under  the  sponsorship  of  the  Anglo- 
American  Council  on  Productivity.  The  prod¬ 
uct  of  that  effort,  he  remarks,  is  “a  set  of 
documents  the  like  of  which,  on  such  a  scale 
and  of  such  practical  value,  has  never  been 
seen  in  the  history  of  international  and  cul¬ 
tural  borrowing.” 

Psychology  the  Key 

From  study  of  these  documents,  Mr.  Hut¬ 
ton  concludes  that  better  capital  equipment 
is  the  key  technical  ingredient  of  higher  in¬ 
dustrial  productivity  in  Britain,  and  consti¬ 
tutes  “the  most  urgent  .  .  .  need  of  British 
industry.”  But  he  finds  that  even  without  new 
capital  equipment  a  “15%  rise  in  productivity 
can  still  be  achieved  by  reorganization  of 
work,'*  and  that  such  an  increase  would  “solve 
Britain's  chief  social  and  economic  problems.** 

Then  why  is  not  such  an  increase  in  produc¬ 
tivity,  demonstrated  by  the  Anglo-American 


productivity  teams  to  be  so  clearly  within 
technical  grasp,  promptly  forthcoming?  Mr. 
Hutton,  quoting  one  of  the  team  reports, 
remarks  that,  “‘the  greatest  obstacles  to  in¬ 
creased  productivity  are  psychological  rather 
than  technical*  We  have  to  deal  first  and 
foremost  with  men,  not  machines.”  And  The 
Economist,  pursuing  the  line  of  inquiry  sug¬ 
gested,  reaches  the  conclusion  that,  by  and 
large,  the  people  of  Britain  do  not  want  to 
prosper  by  being  more  efficient  The  Econo¬ 
mist  says; 

“The  real  secret  of  American  produc¬ 
tivity  is  that  American  society  is  imbued 
through  and  through  with  the  desirability, 
the  rightness,  the  morality  of  production. 

. . .  But  in  Britain,  if  any  moral  feeling  at 
all  survives  about  economic  matters,  it  is 
usually  a  vague  suspicion  that  economic 
success  is  reprehensible  and  unworthy. 
From  this  difference  in  attitudes  every¬ 
thing  else  follows.” 

“How,**  asks  THE  ECONOMIST,  “shall  we 
set  about  restoring  some  belief  in  the  rightness 
of  effort,  the  morality  of  success?''  For  this 
question  it  has  no  ready  answer.  Neither 
have  we.  We  are  confident  that  the  British 
people  will  neither  be  cajoled  nor  coerced  into 
trying  to  match  our  productivity.  Basically 
the  problem  seems  to  be  to  demonstrate 
clearly  to  them  the  truth  of  the  proposition, 
set  down  by  Graham  Hutton,  that  “there  is 
no  goal,  aim  or  end  before  a  Good  Society 
which  the  raising  of  that  society’s  material 
productivity  cannot  render  easier  of  achieve¬ 
ment.”  Doing  that  in  an  old  and  settled  coun¬ 
try  like  Britain  is  obviously  an  extremely 
formidable  undertaking.  But  until  it  is  done, 
the  crucial  job  of  getting  Britain  and  the  rest 
of  Western  Europe  firmly  on  its  economic  feet 
will  remain  to  torment  all  of  us. 

M(Graw~Hill  PubUshing  Company^  Inc, 
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twenty  times 


ELECTRICAL  DATA 


RATINGS,  RICOIAMSNDiD  MAXIMUM: 

Collector  Voltage . 

Collector  Current . 

Collector  Dissipation  (at  30°C) . 

Ambient  Temperature . 

AVIRAGI  CHARACTtRISTICS  (at  30*C)t 

Collector  Voltage . . 

Emitter  Current . . 

Collector  Resistance  (minimum)  .... 

Base  Resistance . 

Emitter  Resistance . 

Current  Amplification  Factor  (minimum)  . . 

Collector  Cut-Off  Current . 

Collector  Capacitance . 

Noise  Factor  (average  value) . 


5  volts  5  volts 

•1  ms.  -1  ma. 

0.2  megohms  0.4  megohms 
150  ohms  150  ohms 
30  ohms  30  ohms 
0.90  0.95 

IOmS  IOmS 

12MMfd.  12^Mfd. 

22  db.  22  db. 
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10  STRIPE  COLORSL 


WITH 
1.  2  OR  3 
STRIPES 


BEX-KF*  m  WONm  WIRB 

(WITH  KEL.F*  INSULATION) 

The  Rex  Corporation  announces  REX-KF  Wire  (Kel-F*  insulated)  with 
one,  two,  or  three  stripes  in  any  combination  of  ten  colors.  Over  300  sharply 
distinguishing  color  codes  are  now  easily  available. 

Striping  removes  the  final  obstacle  to  the  broader  use  of  wonderful 
tri  fluorochlorethylene  insulation. 

Write  for  full  information  on  this  remarkable  advance  in  wire 
technology,  and  the  story  of  REX-KF  Wire,  champion  in  every 
quality  that  makes  wire  good. 

*T.  M.  of  M.  W.  Kollogq  Co. 
fT,  M.  of  Th«  R«i  Corporation 
’•Rtg.  U.  S.  Faf.  Off 


THE  ilEX  CORPORATION 

iriuUtf»d  Wire  SpT'cidIties  Microw-dll  Wire.  Cast  Plastics,  Rexoiite  fJ  H,  F 
i'  -lUtinq  Materials,  Reitrude**  t05  Electrical  lublnq  and  Custom  Plastic  Extrusions, 

WEST  ACTON,  MASSACHUSETTS 


Want  more  information?  Utt  post  card  on  lost  papa. 
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Synthane  bushings,  spacers,  and  bearings 
in  the  landing  gear  of  this  giant  of  the 
skies  share  the  landing  shock  loads 
of  twenty-five  tons.  But  Synthane  parts 
have  many  virtues  in  addition  to  their 
ability  to  withstand  the  jolts  of  heavy 
landings. 

ParU  made  of  this  hard-working  lam¬ 
inated  plastic  are  unaffected  by  oils,  and 
are  dimensionally  stable.  They  resist 
abrasion,  and  weigh  half  as  much  as 
aluminum. 

'  Because  Synthane  is  so  easy  to  machine, 


it  is  appropriate  for  fair-leads  and  cable- 
sheaves  in  control  systems.  Because  it  is 
an  excellent  electrical  insulator,  you  will 
find  it  at  work  in  engine  ignition  systems, 
flight  instruments,  automatic  controls, 
and  radar  sets.  Because  Synthane  is  light 
and  corrosion-resistant,  it’s  ufed  for  the 
flapper  valves  in  fuel  cell  baffles. 

Synthane  has  all  these  properties  and 
many  more.  It  might  be  a  go^  material 
for  you  to  try.  Start  by  sending  for  the 
complete  Synthane  Catalog.  Synthane 
Corporation,]  7  River  Road,  Oaks,  Penna. 


Synthan*  ...  in  Aviation 

A  Prop«ll«r  brvil*  blocti  boM 
B  Saparolor  ring  for  propollor  hob 
C  Propollor  broho  plug  boM 
D  Bruth  corrior 
E  Cord  drum 

f  Propollor  brwtb  block  bo** 


BtYNUlANE 


- 

OAKS  P04NA. 


LAMINATED  PLASTICS 


—making  bigger  payloads  pay  off 
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Wont  mere  information?  Use  poet  cord  on  lost  page. 


•  Amplitude  100  voitt  open  circuit 

•  Continuously  vorioble  over  o  range  of 


50  db  attenuation  in  steps  of  opproa. 


•  DURATION  AND  POSITION  .05  TO  1000  iu 


•  Driving  impedance  30  ohms  or  less 

•  Max  averoge  current  (30  ohms  load) 
0.1  amp.  for  pos.  pulses,  0.07  amp.  for 
neg  pulses 

•  Max  recurrence  rote  ot  least  20,000  pps 

•  Max  duty  cycle  50%,  min.  pulse  interval 
(trailing  edge  to  leading  edge)  approx. 
40  MS 

PULSE  WAVEFORM 

•  Rise  and  decay  times  0.03  ms  or  leu 
(10%  to  90%  omplitude) 

•  Crest  and  base  line  overshoots  and 
ripple  leu  than  5%  of  average  pulse 
amplitude 

•  Duration  calibrated  0  1  to  30  ms,  accu¬ 
racy  below  3000  pps  within  3%  or  0.1  ms 
whichever  is  greoter,  accuracy  above 
3000  pps  subject  to  additional  0.3  ms 
error,  min.  pulse  width  less  than  (X03  MS 
(30%  amplitude) 

PULSE  POSITION 

e  Delay  after  external  sync  signal  fixed  at 
approx  10  MS  or  adjustable  from  approx. 
20  to  70  MS 

e  Advance  or  delay  with  respect  to  sync 
out  trigger  calibrated  0.1  to  30  ms,  accu¬ 
racy  below  5000  pps  within  3%  or  0.1 
MS  whichever  is  greater,  accuracy  above 
3000  pps  subject  to  additional  0.3  mi 
error 


•  RiSf  AND  DECAY  TIMK  CONSTANT  .03  |U 

•  SINGLE  PULSES  TO  20,000  PER  SECOND 

•  100  VOLTS,  50  OHMS  DRIVING  IMPEDANCE 

•  CAUBRATED  WIDTH,  POSITION  AND  RATE 

•  TRIGGER  OR  SINE  WAVE  SYNCHRONIZATKM 

•  NEGLIGIBLE  INTERACTION  OF  CONTROLS 


SYNCHRONIZATION 

•  Externally  by  almost  any  5  volt  wave¬ 
form  from  essentially  0  to  20,(X)0  per 


RANGE  EXTENDER 

•  19  additional  time  increments  of  50  ms 
each 

•  Continuous  calibrated  coverage  from  0.1 
to  1000  MS,  occuracy  within  5% 

•  Plugs  into  top  of  Pulse  Generator  directly 
obove  position  or  durotion  control 


•  Internal  single  pulses,  power  line  freq. 
or  adjustable  from  20  to  20,000  pps 

•  Recurrence  rate  meter,  accuracy  within 

5% 

•  Sync  out  trigger  30  volts,  1  ms  duration 


54  KINKEL  STREET,  WESTBURY,  LONG  ISLAND,  NEW  YORK 
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.  new  homogeneous  core  and  coating 

/REDUCES  SIZE  AND  WEIGHT 
/  ELIMINATES  SHORTED  TURNS 


•  350^C  hot  spot  oporation 

•  Higher  power  dissipotion  with  less  weight, 
smaller  diameters 

e  Higher  maximum  resistances 
e  Closer  tolerances — to  1%  (5%  standard) 


e  Better  heat  conductivity 


e  Exceptional  resistance  to  thermal  shock 

By  eliminating  the  heavy  ceramic  core  with* 
the  wire-bunching  and  shorted  turns  character¬ 
istic  of  vitreous  enamel  types,  Shallcross  has 
developed  a  radically  new  wirewound  resistor 
that  outperforms  a/t  other  types  of  high  tem¬ 
perature  fixed  power  resistors.  Through  a 
unique  process,  the  windings  are  imbedded  in 
a  special  ceramic  which  forms  an  integral  coat¬ 
ing  and  core.  Designed  to  MIL-R- 10566  spec¬ 
ifications,  Castohms  are  destined  to  leave  MIL- 
R-26A  types  far  behind. 

Find  out  how  Castohms  can  reduce  size  and 
weight  in  your  equipment  -  improve  efficiency 
and  reliability  as  well.  Write,  wire,  or  phone 
for  details.  Ask  for  Engineering  Bulletin  L-29. 
‘^MALLCROSS  MANUFACTURING  CO., 
522  Pusey  Avenue,  Colli ngdale,  Pa. 


Dcsigiu-il  to 
MIl  -K 

SpccifiCat’iotis 
^0  H  .itts 

V  •S  2  H  watts 

12^  «  a  1 1  s 
Ui  12^  watts 


2$%  liss  mmi 


castohmi 

FIXED  WIREWOUND  POWER  RESISTORS 


You  know  ypu're  on  the  right  track 


Director  of  destinations,  the  towerman  deftly 
sorts  out  traffic  . . .  fans  it  out  far  and  wide,  so 
that  the  right  shipments  get  to  the  right  places 
at  the  right  time. 

The  same  practiced  precision  goes  into  traffic 
control  in  the  modern  mills  at  Bristol.  Here 
every  operation  is  safe  in  hands  that  have  the 
same  deft  touch  . . .  that  keep  things  moving  so 
that  every  shipment  of  Brass  sheet,  rod  and  wire 
gets  through  to  its  destination  without  Batch¬ 


ing,  sidetracking,  or  running  behind  time. 

And  this  is  just  part  of  what  is  meant  by 
"Bristol-Fashion”. 


The  Bristol  Brass  Corporation,  makers  of 
Brass  since  1850  in  Bristol,  Conn.  Offices  or 
warehouses  in  Boston,  Chicago,  Cleveland,  Day- 
ton,  Detroit,  Los  Angeles,  Milwaukee,  New  York, 
Philadelphia,  Pittsburgh,  Providence,  Rochester. 
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AAKMUM.  AC-OC 


The  latest  addition  to  the  Husky  line  oi  telephone-type  relays,  and  our 
answer  to  the  demand  lor  smaller,  lighter-weight  aircraft  relays  is  the  series 
5500— available  in  open  style  or  hermetically  sealed. 

The  series  5500  relay  meets  all  applicable  requirements  oi  MIL-R-6106.  It 
is  a  miniaturized  conventional  relay,  designed  to  keep  pace  with  the  trend 
towards  reduction  in  size  and  weight  in  electronic  equipment,  especially  lor 
aircraft  applications. 

HiRMETKALLY  SEALED 

The  5500  HS  (hermetically-sealed  model)  provides  complete  protection 
against  tampering  or  harmful  atmospheric  conditions,  including  moisture, 
salt  spray,  dust  and  temperature  extremes.  Altitude  tests  reveal  no  leakage 
at  81,(X)0  feet. 

Unique  Husky  construction  features; 

1.  Longer,  more  flexible  contact  3.  Specially  designed  spring*  tern- 

arms,  resulting  in  reliable  operation  ’  pared  clamp  plate  and  high  tensile 
with  low  coil  wattage.  strength  screw  prevents  loosening 

2.  Single  stack  screw,  with  positive  stacks  under  severest  conditions 

locating  piiu  (in  stack)  assuring  of  shock,  vibration  and  temperature 
precision  contact  alignment.  variations. 


SMCinCATIOMS  . 

OPERATING  VOLTAGES:  6  to  48  volu  DC. 
MAXIMUM  COIL  RESISTANCE:  5,000  ohmt. 
CONTACT  CAPACITY:  Standard  eontacti  an  ratad  at 
3  amps  115  rolta  AC  or  24  rolta  DC,  aon-iaductivo. 
CONTACT  COMBINATIONS:  Up  to  6  Form  A,  or  4 
Form  C  (total  ol  12  ipriagi). 


1500  CHURCH,  FREDERICK,  MARYLAND 
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CHICAGO  TELEPHONE  SUPPLY 


Type  U70, 3/4"  diameter  tnini- 
atu fixed  variable  competition 
resistor  with  special  printed 
circuit  terminals.  Wattage  rat¬ 
ing:  .3  watt  for  resistances 
through  10,000  ohms,  .2  watt 
with  350  volts  maximum  across 
end  terminals  for  resistances 
over  10,000  ohms. 


TypeU45, 15/1 6"  diameter,  var¬ 
iable  composition  resistor  with 
blade-type  printed  circuit  ter¬ 
minals.  Wattage  rating:  1/2  watt 
for  resistances  through  10,000 
ohms,  1/3  watt  for  resistances 
over  10,000  ohms  through 
100,000  ohms  and  1/4  watt  with 
500  volts  maximum  across  end 
terminals  for  resistances  over 
100,000  ohms. 


Tyi»  GC-U45, 1 5/1 6"  diameter, 
variable  composition  resistor 
with  blade-type  printed  circuit 
terminals  same  as  U45  except 
with  attached  SPST,  3  ampere, 
1 25  volt  “GC”  type  switch.  Also 
available  with  type  “WF”, 
DPST,  3  ampere,  125  volt 
switch.  (Variable  resistor  type 
WF-U45.) 


An  Insulation 
Warehouse  As 
Near  As  Your 
Telephone!  : 


Everything  In  Electrical 


Insulating  Materials 


VmWietf  Com  brie  Prodoett 
iMMUBUhilwf 
YitTiibhn  . 
SMiriM  Slewing 


iraulAiiYiraish  ^  ^ 
f  VekanberiPWre 
f  Pliiioine 
^  FlhteWe^ 

WOOQ  wVOflt 

'  BeHt-up  IWwPudiicIi 
asswim  hiwmiM 
a  Wevet^M  imyniei  . 
PieMoreSoMitfeeTepe 
CottwTipe 

CoMOMlalMs  BoiKTe  SpecificatiOM 


Warohousos  Stratogically  Located  to  give  you  service  anywhere. 

Nationally  Advortlsod  Quality  Products,  approved  and  used  by  leading 
electrical  manufacturers  everywhere. 

Ixporloncod  Flold  Sorvico  Roprosontativos  offer  technical  assistance  with¬ 
out  obligation  on  any  problem  involving  electrical  insulating  materials. 

Largo  Stocks  Of  Production  Materials  in  every  warehouse.  Quick  delivery 
will  eliminate  many  of  your  inventory  problems. 
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cir^liiyin 


Wrap  up  Yi^ 
tremendooi^lfl 
to  got  tbofo  vi 


OtT  "l-SHOT  INOINIUHNO"  —  you  pre-sol ve  Partt  Design,  Pro¬ 
duction  Layout  and  Procurement  all  in  "one  shot”. 

SLASH  ASSIMSLY  COSTS  —  manufacture  goes  fast  at  low  cost, 
because  subdivided  into  units  on  which  operations  are  simple 
and  out-in-the-open. 

YOUR  CUSTOMIRS  SAY  "WONDIRFULI"  -  Installation  simplified 
to  non-technical  push-in  conneas  done  in  the  field  as  fast  as 
unloaded.  Reliability  of  service  provided  by  30-second  plug  in 
of  replacement  spares  when  tell-tales  warn. 


To  move  circuitry  from  layout  to  completed  equipment  —  IT'S  AS  SIMPLE  AS  THIS 


m. 


ALDEN 

PLUG-IN 

PACKAGE 


4  SIZES  OF  PLUG-IN  PACKAGES 

Alden  scaodard 

Bases.  Lids,  Haa-  _  ^  . 

dies.  Cans,  Sockets  ^ 

for  7.  9.  11  and  ^ 

20-pin  packages  A  ■  f  ■ 

house  Terminal  PI  rg  :  ■  ■ 

CardCircuictywith  F  ■  [  ■  H  ,  ■ 

tremendous  flexi-  W'W-W  W 

bilip  for  endless 

variety  of  open  ^  SPi 

and  shielded  pack-  ^  ^  ^iP 

ags  .  .  .  making  it 
easy  and  inexpen-  A 

sive  to  give  your  *8^1 

equipment reliabil-  y.pin  9  p»n  1 1  pin  20-pin 
ity  in  service  with 

instantly  replace-  Package  components  and 
able  piug^ins  for  „„ching  sockets, 
all  sub-units. 


*  ♦  ♦  41 

7-pin  9-pin  1 1 -pin  20-pin 

Package  components  and 
matching  sockets. 


4  SIZES  OF  ALDEN  BASIC  CHASSIS 


Your  circuitrv  on  Ter- 
minal  Card  strips 
snaps  right  into  Alden 
Basic  Chassis.  Vertical 
mounting  and  binged 
front  panel  mve  besui- 
tiful  sccessibili^  and 
apace  saving.  Qiaascs 
can  be  plugged  inter¬ 
changeably  into  Stand¬ 
ard  Racks,  Alden  Uni- 
Racks,  Alden  Portable 
Cates.  Alden  Rack 
Adapter  mates  Stand¬ 
ard  Rack  to  Chassis. 


Plugged  into 
Standard  Rack 
with  Rack  Adapter 


Mount  in 
Aldra  Uni-Racks 

flE3a 


Subdivided  function  by  function,  your  circuitry  drops  naturally  onto  Alden  Terminal  Mounting  Cards  — 


ALDEN  PREPUNCHED  TERMINAL 
MOUNTING  CARDS  cut  to  proper 
sizes  for  7-pio,  9-pio,  11-pin  and  20-pin 
packages.  Or  in  3'  scrips  for  chassis  — 
cut  it  off  as  you  require. 


ALDEN  MINIATURE 
STAKING  TERMI¬ 
NALS  Lay  out  in  any 

Rattern  on  Terminal 
lounting  Cards;  ratch¬ 
et  slots  Hold  elements 
for  soldering  without 
p I i e r i n g  or  wrap¬ 
around. 


aRCUITRY  TO  MOUNT 
IN  PACKAGE  AND  CHASSIS 


Your  chossis  circuitry  is  easily  organized  with  1  point  of  check  and  30-second  replacement  — 


Alden 

Lock 


Alden’s  new  concept  In  Rack-and-Panel 
Connector^  eliminates  congested  rats’ 
nest  of  blind  wiring  and  provides  — 


^Alden 

^rve-A-Unit  Locks 


3.  Critical  voltapes 
isolated  by  wide 
spacing. 


Alden  Slide  Rails 


It's  as  simpla  as  this  — 

Arrange  Alden  Side  Rails  (1)  and 
Alden  Lock  Frame  (2)  to  suit  your 
chassis.  Alden  lerve-A-Unic  Locks  (3) 
mount  in  your  chassis  to  engage  pre¬ 
punched  holes  in  Aldan  Lock  Frame 
(2>  to  pilot,  draw  in,  lock  or  eject. 


I.  Connectors  are  spread  out 
in  an  orderly  row,  giving  a 
central  poins  of  check. 


2.  All  leads  are  instantly 
accessible,  identified  by 
number  and  color-coding. 


Tiny  tell-tales  assigned  unit  by  unit  spot  trouble  Instantly  — 

r± 


See  bow  compact  front 
{lanel  easily  mounts 
six  tiny  Alden  Sensing 
Elements — specifically 
desimied  to  lick  the 
problem  of  having 
only  a  small  amount 
of  space.  Assembled 
by  simplest  methods. 


AUMN 

MINt-TlST  ^  ^ 

POINT  JACK 

For  checking  crit- 
ical  voltages  from 
front  of  panel. 


ALDIN  "PAN-f-UTI" 

Miniature  indi¬ 
cator  light  with  V'* 
unbreakable  1-  g| 

piece  light  -  lens  C 

unit  replaceable  *  ,w 
front  front. 


ALMN  »PUSI-Un» 
Fuse  blows — Lite 
glows.  Simple 
unscrew  1 -piece 
light-lens  unit  and 
blown  fuse  comet 
Out  with  it.. 


GET  THE  COMPLCTE  STORY  -  REQUEST  "410EN  HANDBOOK'' -  SENT  FREE 


liQcai)  ALDEN  PRODUCTS  CO.  127  N.  Main  St.,  Brockton  64,  Mass. 


To  GOODHANt  INDUSTRIES  LIMITED 

AXIOM  WORKS.  WEMELEY.  MIDDX^  ENGLAND 

PImm  mail  tnt  your  catalogu*  and  tachnical  dau  thtau  In 
connactlon  with  your  PERMANENT  MAGNET  Shakan. 

NAME . - . — - - 

COMPANY - - - - 


CITY . . . ZONE _ STATE. 


E/U 


GOODMANS  INDUSTRIES  LTD 

AXIOM  WORKS  •  WINSLET  ■  MIDDX  •  ENCLAND 


^HESE  thakart  provida  vibratory  sinusoidal  forces  of  frequency  and 
amplitude  by  which  specific  vibratory  conditions  can  accurately 
be  simulated.  They  provide  the  means  of  assesssing  the  effects  of 
sudden  acceleration  on  materials,  structures  and  components :  and  are 
being  extensively  applied  to  FATIGUE  TESTING.  ELECTRICAL 
COMPONENT  TESTING.  FLEXTURE  TESTING  OF  PLASTICS.  ETC., 
and  SPECIALISED  GUIDED  WEAPON  RESEARCH.  For  certain 
pre-knowledge  of  vibration  and  its  effects  consult  GOODMANS. 

MODEL  390A;^J  MODEL  790  |::.7;br.t.;n 

ereaucliif  an  altamating  force  of  oononct,  and  h  capable  of  groducini 

approaintatoly  i  2S  Iba.  a  force  ^  :i;  $e  Iba. 

rnriiEl . force  factor  4.7  Iba  This  unit  hat  a  force  factor  of  approxi- 

rf  amp.  mataly  9.2  Iba.  per  amp.  and  a  total 

ampa.  uncoolad;  4  currant  opacity,  with  air  cooling,  of  4 

Currant  Hating  ampa.  with  air  cooling  ampa.  (R.M.S.). 

(R.M.S.)  of  approx.  5  Iba.  per  Str^a .  O.S  in  total  axcuraion. 

ag.  in.  impedance .  24  ohms  matching 

Strake . O.S  in  total  axcuraioa.  (approx.) 

impadenca . •  ohms  matching.  freguency  Range.  Up  to  S.OOO  c/a. 

fraguancy  Range.  Up  to  10,000  c/a.  Weight  if  Marmg 

Weight  if  Moving  Syatom .  0.5  Iba.  (approx.) 

System . 0.14  Iba.  Stray  fieids . Operating  tone  lest 

Stray  fieida  ....  Operating  tone  lata  than  100  gauss 

than  100  gauaa.  fhia  Ocnaity ....  II  .000  gauss 

fiua  Density  ....  II  .000  gauu.  Total  Weight .  .  Iba 

Weight .  24  Iba  (inc.  trunnion) 


DRIVING 


A  range  of  tppropritte 
driving  equipmentt  It 


EQUIPMENT  j 


available  and  uket  the  | 
form  of  High-Power  Am-  | 
plifiers,  Subilised  Power  | 
Supply  Units  and  preci-  I 
sioned  R.C  OKiliators  I 
specifically  designed  to  | 


give  continuous  power  j 
output  to  drive  the  par-  I 
ticular  shaker  concerned.  I 


MODEL  8/600 

Per  the  vibration  of  heavy 
loeda  or  complota  aaaem- 

blloa.  Haa  a  total  force  of 
approxinsataly  ±  240  Iba. 

Str^ . I  in.  totai 

axcuraion. 

impedance  ...  to  suit  driv¬ 
ing  eguip- 
ment. 

freguancy  Range  Up  to  3,000 

c/a. 

Weight  tf  Moving 

System . 4  lb. 

(approx.) 

Utar  fialdt .  .  Operating 
tone  lata 
chan  2S 
gauaa. 

fiua  Deneity  , .  T0,(X)0  gauaa. 
Tetei  Weight  .  4  cwt. 

(inc.  trunnion)  (approx.) 
This  unit  can  be  flct^  with 

(a)  built  in  air  cooling  blower 

(b)  twitch  CO  give  hi^  or  low 
impedance  armature  coil  and 

(c) picfc-«p  unit  for  monitoring 
wave  (arm  and  ampUtuda. 


Cablet; 

COODAXiOM 
WEMBLEY,  ENGLAND 


model  V47  **'  ****  vihratlon  of 
very  light  electronic 
cemponanta,  optical-coil  reeearch.  hair- 
enring  torgiao  Coating  otc. 

Thruet . Ferea  factor  0.9  Iba.  per  amp. 

Max.  Centinuoua 

Currant  Rating  1.5  ampa.;  XO  ampa.  up  to 

(RX.S.)  2  min.  duratioa. 

Strehe . 0.2  in  totai  excursion. 

impedonce . Varies  with  freguancy  and 

load  between  3 and  lOohmt. 
freguancy  Range .  Up  to  lO.OIX)  c/a 
Waight  if  Mating 

Sjntam . 4.5  grama. 

Stray  fiddt  ....  Opatoting  aone  Iota  then 
25  saw. 

flui  Density  ....  II  ,000  gauaa. 

Weight . 2  Iba. 


MODEL 

390A 


introducing  the 

GOODMANS 

IPEBMANEHT  MAGNETl 

SHAKERS 

IhP  I  I  Im  liR  in  IM 


Went  mere  infornwNen?  Um  post  cerd  on  lest  pege. 
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The  greatly  increased  protection 
made  possible  by  the  development 
of  our  high'temperature  gray  enamel 
is  the  most  important  improvement  of 
these  resistors,  but  it  is  not  all.  True, 
this  enamel  is  thermo-shock-proof 
and  crazeless;  but  in  addition 


THESE  RESISTORS  OFFER  .  .  . 

•  SironKer  core  with  higher  resistance  to  vibration 
and  shock. 

•  Finer  resistance  wire — made  to  II-II  specifica¬ 
tions,  especially  adapted  to  these  resistors.  More 
uniformly  wound,  so  that  failures  under  stress  are 
eliminated. 


•  Speeial  alloy  terminals  more  securely  fastened 
to  the  ceramic  body  by  spot-welding — highly  resist¬ 
ant  to  corrosion. 

•  All  wire  connections  are  protected  by  a  positive 
non-corrosive  bonding. 

The  fixed,  the  ferrule  and  the  flat  types  are  espe¬ 
cially  designed  for  and  manufacturd  in  accordance 
with  JAN-R-26A  specifications. 


HARDWICK,  HINDLE,  INC. 

Rheostats  and  Resistors 

Subsidiary  of 

THE  NATIONAL  LOCK  WASHER  COMPANY 

EsUblUhcd  188< 

U.  S.  A. 
of  quality 

for  more  than  a  quarter  of  a  century 
ELECTRONICS  —  October,  1953  West  swrt  isfermgtios?  Use  pest  cord  sa  lest  pees. 


Hardwick,  Ilindie,  Inc. 

40  Hermon  St.,  Newark  5,  N.  J. 

Flease  send  additional  information  alwut  your  new  resistors 
and  rheostats. 

Name _ 

Title _ 

Company _ 

Address— _ _ _ 


209  WiST  25th  STREET  •  NEW  YORK  1,  N.  Y. 

Telephone;  W Atkina  i-0880 


Transformers,  Reactors  and  Filters  Tailored  to  your, Needs 


Here  at  ETC  we  can  start  from  scratch,  assimilate  your  circuitry 
and  follow  through  so  that  your  special  transformers  are  custom- 
designed  and  custom-built  to  your  exacting  requirements. 

That’s  what  we’ve  been  doing  intensively  since  1938  for  both 
government  and  industry. 

If  the  prints  call  for  specials,  our  staff  of  highly  trained  transformer 
engineers  is  at  your  service.  Supporting  these  experts  is  our  modern 
laboratory  as  well  as  a  production  shop  geared  for  transformer  pilot 
production  up  to  several  thousand  units. 

Let  us  prove  that  we  are  on  the  ball.  We’ll  gladly  make  recommen¬ 
dations  without  obligation  if  you  outline  your  problem  to  us. 


iUCTROMK  TRAMSfORMilt  (OMPAMY 


Better  take  that  one  up  with 
Electronic  Transformer  Company. 
—  When  it  comes  to  specials  they're 
always  on  the  hall." 


EllCTRONIC 

TRANSFOItMER 

COMPANY 


Wont  more  intermotion?  Use  post  cord  on  last  page 
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NOW  in 


IRVINGTON  extra-flexible 

Silicone  Rubber-Coated  Fiberglas*  Tubing 


The  extreme  flexibility  of  Irvington's  Silicone  Rubber-Coated  Fiber- 
glas — at  both  high  and  low  temperatures — was  an  important  factor 
in  its  acceptance  by  tbe  electrical  industry  when  this  new  Class  “H” 
insulation  was  introduced  almost  two  years  ago. 

Originally,  Irvington  Silicone  Rubber-Coated  Fiberglas  Tubing  was  ^ 
supplied  only  in  white.  Because  of  its  rapidly  growing  use,  Irvington 
has  now  taken  steps  to  supply  this  tubing  in  a  range  of  colors  also — 
subject  to  minimum  order  requirements. 

Immediate  delivery  can  be  made  on  white  tubing  for  wire  sizes 
from  to  #0 — prices  and  deliveries  will  be  quoted  on 

request  on  colored  tubing. 

For  preliminary  technical  data,  just  mail  the  coupon  helow 

*T.  M  teg  U  S.  Pot.  Off.  bjr  Owens  Corning  Fiberglos  Corp.  . 


Irvington  Vamitli  &  Intnistor  Company 
11  Argyle  Tcrrare,  Irvington  11,  New  Jer»ey 

Gentlemen : 

Please  send  me  technical  data  sheet  on  Silicone 
Rubber.Coaled  Fiberglas  Tubing. 

Name . . . . .  Title . . . . 


Send  this  convenient  coupon  now 


Irmngton 


VARNISH  A  INSULATOR  COMPANY 

11  Argyle  Terrace,  Irvington  11,  New  Jersey 
Plants:  Irvington,  N.  J.;  Monrovia,  Calif.;  ..lamilton,  Ontario,  Canada 


Company. 


Wont  more  intormotion?  Um  post  card  on  lott  poet. 
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Available  aiaea: 

4  wait. ••10  to  1000  iflim* 
ilil'Mia.  t  I ''  lunf 
7  wall..*  10  to  .>000 

!|(i"  ilU.  I  bHif 


fligh  Quality 
Axial -Lead  \ 

Ceramic  Resistors . . . 
That  Are  Low  In  Cost 


s.'.ypyy. 


ri^ilKSK  new  reHiKlorH  are  dewigned  eri|>eeially  for  television  and  radio  applications, 
X  where  the  roinhination  of  high  quality  and  low  cost  is  a  prime  requisite.  They 
are  conservatively  rated  .  .  .  will  withstand  overloads  up  to  100%  of  rated  value. 
Kesistance  values  are  held  to  ±10%. 

Check  over  these  advantages  . . .  then  be  sure  your  next  axial-lead  ceramic  resistors 
are  Mallory. 

Rigid  resistance  values  are  maintained  over  the  entire  operating  range  hy  the 
exclusive  Mallorv  \  ard-ohni  wire.  'I’he  wire  is  accurately  wound  on  a  braided 
Fiherglas  core.  'I’liere  is  no  organic  material  to  burn,  blister  or  crack. 

.Securely  clinched,  high-grade  tinned  leads  prevent  open  cir«-uits,  resistance 
changes  and  pull-outs.  Resistor  ends  are  sealed  hy  s|>ecial  heat  and  moisture 
resistant  com|K»und  that  assures  high  stability  .  .  .  even  in  humid  atmosphere. 

Resistance  element  is  securely  held  hy  special  inorganic  cement  that  pre>eiits 
corrosion.  'Phe  cement  is  injected  under  pressure  to  eliminate  air  |N>ckets  .  .  . 
assuring  maximum  heat  dissipation  and  long  life. 

Sturdy,  non-|>orous  steatite  tubes  afford  anqtle  protection  against  thermal 
and  mechanical  shock. 

Re  sure  and  get  in  touch  with  Mallory  engineers  while  your  new  models  are  still  in  the 
design  stage.  'I'liey  will  he  glad  to  work  with  you  ...  help  you  match  related  cir- 
I'liit  coiii|Kinents. 


.MORE  NEWS! 


'I  bis  faetorv  assembled  ilual 
carbon  control,  with  or  without 
switch,  is  part  of  a  completely 
new  line  of  half-watt  carbon 
controls  for  TV  and  radio 
service. 


riie  line  incor(K>rates  a  new 
carbon  element  of  unnsnal 
density  and  smoothness  which 
assures  a  low  noise  level  and 
greatly  re<luced  resistance  drift. 
They  are  available  in  resis¬ 
tances  from  2.>0  ohms  through 
10  megohms. 


MallorY 


Get  more  from 


t  mitre 


Parts  distributors  in  all  major  cities  stock  Mallory  standard  components  for  your  convenience 


SERVING  INDUSTRY  WITH  THESE  PRODUCTS: 
EI*ttrom«clHinical  —  Rasistort  •  Switches  •  Television  Tuners  •  Vibrators 
Eloctrechemicol  — Capacitors  •  Rectifiers  •  Mercury  Batteries 
Motallurgicol— Contacts*Special  Metals  and  Ceramks*  Welding  Materials 


INDIANAPOLIS 


INDIANA 
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electronics 


W.  W.  MacDONALD,  Editor 


OCTOBER  •  1953 


CROSS 

TALK 

►  TIMETABLE  .  .  .  Everything 
points  toward  early  adoption  of 
NTSC-proposed  compatible-color- 
tv  standards  by  the  FCC.  The 
effect  of  the  new  standards  upon 
our  industry  is  already  being 
widely  discounted. 

The  speed  with  which  color-tv 
will  become  a  major  factor  in  the 
market  is  a  profitable  subject  for 
speculation.  There  are  too  many 
economic  and  technical  problems 
still  ahead  to  permit  preparation 
of  a  bulletproof  timetable,  but  we 
will  say  this:  We’re  bullish  on 
color-tv,  won’t  sell  it  short. 

►  ARMISTICE  .  .  .  Since  the  Ko¬ 
rean  cease-fire  many  market  fore¬ 
casters  have  asked  us  how  much 
electronics  business  is  military 
and  how  much  civilian. 

The  question  is  impossible  to 
answer  with  accuracy  because  of 
the  extremely  varied,  nature  of 
products  within  biir  field,  the  dif¬ 
ficulty  of  determining  end-point 
use  in  many  cases  and  the  fact 
that  neither  the  military  people 
nor  our  own  draw  a  particularly 
fine  bookkeeping  line  between 
electronic  and  allied  products. 

Some  few  manufacturers  of 
electronic  equipment  are  selling 
almost  exclusively  to  the  govern¬ 
ment,  but  it  is  our  imprersion  that 
these  companies  are  for  the  most 
part  small.  Middle-size  firms 
seem  to  have  their  hands  about 
equally  on  both  markets.  Larger 
companies  appear  to  be  heavy  on 
the  civilian  rather  than  the  mili¬ 
tary  side. 


Estimates  on  the  military  slice 
of  the  overall  pie  range  from 
about  20  percent  to  50  percent. 


We  are  inclined  to  believe  that  the 
first-mentioned  figure  is  nearer 
the  mark. 


CURTIS  WHITTLESEY  McGRAW 


Everybody  who  knows  Elecihonics  has  known  Curtis  McGraw, 
President  and  Chairman  of  the  Board  of  the  McGraw-Hill  Pub¬ 
lishing  Company.  The  enduring  mark  of  his  leadership  in  the 
task  of  keeping  business  well-informed,  shaping  the  technical 
development  of  industry,  and  holding  the  nation  to  an  awareness 
of  its  power  for  greatness  and  goodness  must  remain  on  these 
pages.  But  it  is  something  out  of  the  lives  of  all  of  us  that  he 
died  last  month. 
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Care  must  be  taken  in  encasing  point-contact  transistors  to  see  that  the  points  remain 


ASSEMBLY  of  polnt<ontact  translators  Is  occompUshsd 
using  hlgh-powsr  mlcroscopo  and  mleromonlpnlator 
to  sot  contacts  at  a  toloranco  of  0.0002S  In. 


POLYISOBUTYLENE,  a  nonhardsnlng  rssiliont  wax.  is  oppUsd  to  ths  polnt- 
contoct  orso  to  proTids  ssmi-lluld  onvironmont.  A  protsctixs  coating  of 
quick-hardsnlng  polyslrrons  dopo  holds  ths  wax  in  placs 


QEHMANIUM  PELLET  for  t>oint-contact  transistor  is  hold  in  placs  by  nssdls-point  iixturs 
for  wsldlng  to  tlnnsd  shslf  thot  also  ssrrsa  os  boss  connsction.  PoinKontact  psUsts 

ars  0X45  In.  squors 


ETCHING  to  snsurs  uncontaminatsd 
■urfacss  Is  achlsssd  on  msrry-go-roand 
fixturs  thot  moTss  psUsts  undsr  add 
s 


Point-contact  and  Junction  transistors  require  germanium  slobs  cut  from  single-crystals 


SEDUCTION  of  gsnnanium  dioxlds  powdsr  is  achlsssd  by  hsoting  in  hydrogsn  atmos- 
phsrs  at  corsfully  controllsd  tsnpsraturss  up  to  1,050  C.  Ths  mstallic  gsrmanlum  undsr- 
goss  o  two-hour  cooling  psriod  with  ths  furnace  turned  off 


ZONE-REFINING  process  further  purifies 
metollic  gennonium.  Boats  containing 
metal  ore  pulled  through  six  zones 


Fabrication  of  point-contact  units  involves  use  of  mechanical  and  optical  aids  that  per- 


^•e 


Production  Techniques  in 


Transistor  Manufacture 


of  controlled  impurity 


Complete  details  of  the  many  steps  involved,  includ¬ 
ing  pertinent  timing  data,  tem|>eratures,  materials, 
dimensions,  etching  and  other  special  processes.  First 
technical  article  describing  transistor  manufacture  at 
RCA^s  Harrison  plant 


AsKociate  Editor,  KuccmioNics 


GROWING  oi  tinql*  garmoniuni  cryitols 
comprUM  final  ttap  in  gnnnanium  pr«p- 
aratton.  Subsnqunnt  procata  U  sowing 


1,060  C  for  1  hour.  Durinvr  this 
time  the  powder  becomes  metallic 
as  oxygen  is  removed  (in  the  form 
of  water  vapor)  by  the  hydrogen. 

The  metallic  germanium  result¬ 
ing  from  this  preliminary  purifica¬ 
tion  process  has  a  volume  resistiv¬ 
ity  of  between  IJ  and  3  ohm-cm, 
but  is  still  much  too  variable  in  its 
characteristics  for  use  in  transis¬ 
tors.  A  second  process,  called  zone 
refining,  is  used  to  further  purify 
the  metal  to  a  volume  resistivity  of 
as  high  as  60  ohm-cm.  The  intrinsic 
volume  resistivity  for  pure  germa¬ 
nium  is  60  ohm-cm. 

In  RCA’s  zone  refining  process, 
the  semi-pure  germanium  from  the 
reduction  furnace  is  pulled  through 
one  of  two  tubes  in  a  boat  similar 
to  the  one  used  in  the  reduction 
furnace.  The  boat  must  pass 
through  six  sets  of  induction  heat¬ 
ing  coils  each  of  which  heats  the 
metallic  germanium  under  its  turns 
to  the  melting  point. 

As  the  germanium  leaves  the  in¬ 
fluence  of  each  set  of  coils,  it  again 
cools  and  solidifies  and  since  most 
of  the  impurities  commonly  found 
in  germanium  prefer  to  be  in  mol¬ 
ten  metal  rather  than  in  solid 
metal,  these  impurities  actually 
move  toward  the  trailing  end  of  the 
boat  in  each  melting  zone. 

The  result  of  the  zone  refining 
process  is  a  bar  of  germanium, 
roughly  65  percent  of  the  weig)  t  of 


Although  transistors  are  cur- 
,rently  available  on  a  com¬ 
mercial  basis,  many  of  the  pro¬ 
duction  methods  used  in  their 
manufacture  are  small-scale  opera¬ 
tions  in  comparison  with  modern 
mechanized  tube-making  tech¬ 
niques.  The  processes  to  be  de¬ 
scribed  are  those  presently  in  use 
at  RCA’s  commercial  pilot-produc¬ 
tion  setup  at  Harrison,  New  Jersey. 

Industry  needs  for  transistors 
are  expected  to  exceed  tens  of 
thousands  per  day  within  a  few 
years,  and  obviously  automatic 
production  methods  will  become 
mandatory  to  meet  those  demands. 

Germanium  Preparation 

The  first  step  in  manufacturing 
transistors  is  the  preparation  of 
ultrapure  germanium.  The  main 
source  of  germanium  in  this  coun¬ 
try  is  germanium  dioxide,  a  by¬ 
product  of  the  zinc-refining 
process.  Removing  the  oxygen 
from  the  white  germanium  dioxide 
powder  is  accomplished  by  placing 
a  boat  containing  approximately 
460  grams  of  the  oxide  in  a  long 
tube  inside  a  reducing  furnace. 

Inside  the  furnace  a  constantly 
circulating  stream  of  dried  and 
purified  hydrogen  is  passed  over 
the  oxide.  A  cam-operated  timing 
mechanism  heats  the  germanium 
dioxide  to  a  temperature  of  650  C 
for  3  hours,  850  C  for  1  hour,  and 


POINT  CONTACTS  or*  ihapod  in  ma- 
cUn*  thown  irom  ■pool*  oi  wlio.  Hair- 
thin  contacts  aro  viaiblo  os  blur 


fixed  on  base  block 


ARALDITC.  on  opagno  whito  plastic  is 
pourod  OTor  tho  transistor,  using  modi- 
cinal  copsulss  as  molds 
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Processing  junction  transistors  also  requires  close  tolerances  in  dimensions,  temperatures 
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eral  hours.  The  result  is  a  single 
crystal  of  germanium  (some  im¬ 
purities  are  added  prior  to  the 
growing  process  to  obtain  the  de¬ 
sired  characteristics)  about  as  big 
as  a  thumb  and  six  or  eight  inches 
in  length.  These  bars  are  subse¬ 
quently  sawed  with  diamond  wheels 
into  minute  pieces  for  use  in  tran¬ 
sistors.  The  dimensions  for  the 
I)ellets  used  in  point-contact  tran¬ 
sistors  are  0.045  in.  square  by  0.010 
in.  thick  and  for  the  junction  tran¬ 
sistors  the  pellets  are  0.090  x  0.130 
X  0.005  inch. 


Point-Contact  Units 


lUNCnONTRANSISTOR  boM  Blobi  ar*  gagvd 
to  propor  thicknoM  by  Amot  qaqo.  Thin  alobt 
aro  rotoctod;  thick  alobt  ora  ra-otchad 


CURING  AND  TESTING  comprlaa  llnol  i 
alatora,  Aroldlta  polymarisaa  during  72- 
to  about  0.5  parcant.  Tatting  poaltion 
ior  chacking  alactricol 

germanium  dioxide  used,  with  re¬ 
sistivity  ranging  from  50  ohm-cm 
at  one  end  and  falling  off  to 
about  30  ohm-cm  two  thirds  of 
the  way  toward  the  end  that 
trailed  in  traversing  the  furnace. 
The  six-foot  tubes  in  the  zone  re¬ 
fining  machine  are  traversed  in  two 
to  three  hours  in  an  atmosphere  of 
90-10  forming  gas. 

Crystal  Growing 

The  proper  amount  of  impurity 
is  added  and  the  bar  of  germanium 
formed  into  a  single  crystal  for 
transistors,  in  the  vertical  “grow¬ 
ing”  machine.  The  zone-purified 


itopt  la  manuioctura  oi  point-contact  tron- 
hour  baking  at  105  C.  Shrinkogo  Is  hold 
at  right  contains  all  nscsssary  circuits 
paramstsrs  of  transistors 

germanium  is  melted  in  a  hydro¬ 
gen-atmosphere  furnace.  By  a  pre¬ 
cise  mechanical  linkage  a  single 
germanium  crystal  or  seed  is  care¬ 
fully  lowered  onto  the  top  of  the 
germanium  puddle.  The  germanium 
immediately  begins  to  crystallize 
around  this  seed.  Complete  and  in¬ 
stantaneous  crystallization  is  pre¬ 
vented  by  mechanically  pulling  the 
crystallized  part  away  from  the 
melt  while  imparting  a  spinning 
motion.  Pulling  speed  is  approxi¬ 
mately  0.032  inch  per  minute,  ‘and 
the  forming  crystal  is  spun  about 
its  axis  at  60  rpm. 

This  growing  process  takes  sev¬ 


The  0.045-in.  square  pellet  com¬ 
ing  from  the  diamond  saw  contains 
mechanical  surface  irregularities 
that  cannot  be  tolerated  in  transis¬ 
tors.  An  even  surface  is  obtaihed 
by  placing  the  pellets  in  a  pre-etch 
bath.  After  the  etch,  the  pellet  is 
soldered  to  a  support  that  has 
previously  been  tinned  (with  pure 
tin).  The  tinned  surface  of  the 
support  is  first  coated  with  Divco 
No.  335  solder  flux,  the  germanium 
pallet  placed  on  this  surface,  and  a 
small  soldering  iron  is  then  applied 
underneath  the  support  to  form  a 
bond  between  the  pellet  and  the 
support  without  contamination. 
The  next  process  involves  the 
squirting  of  a  fine  stream  of  hydro¬ 
gen  peroxide  and  hydrofluoric  acid 
on  the  surface  of  the  pellet  as  one 
of  the  final  cleaning  steps  before 


ALLOYING  procMs  takM  plac*  in  hydrog«n-atino*ph«r*  ov*n  at  about  550  C. 
Twonty-ilvo  boM  tlobt  aro  placed  In  machlnod  holoi  In  ilg  along  with  nlckol 
tab  that  will  a*  bat*  connoction 


applyintf  the  point  contacts.  This 
special  etching  process  is  carried 
on  in  a  merry-go-round  device  in 
which  the  supports  are  fixed  to  the 
spokes  of  a  rimless  wheel  in  such  a 
way  that  when  the  wheel  rotates 
the  pellets  come  under  the  nozzles 
of  the  acid  streams  and  subsequent 
wash-water  streams. 

Used  acid  is  collected  beneath  the 
wheel,  and  only  fresh  acid  touches 
the  germanium.  When  the  sup¬ 
ports  reappear  at  the  opening,  the 
pellets  have  been  completely  proc¬ 
essed  and  are  ready  for  the  locat¬ 
ing  of  cat-whisker  emitter  and  col¬ 
lector  and  the  ba.se  lead. 

A  preformed  point  subas.sembly 
comprises  three  parallel  wires  0.018 
inch  in  diameter  and  held  together 
by  a  glass  bead.  The  center  lead 
is  shorter  than  the  two  outside 
leads  which  are  formed  to  meet  at 
one  end  for  temporary  mechanical 
rigidity.  This  assembly  is  held 
firmly  in  the  movable  portion  of  a 
jig  that  al.so  serves  as  one  electrode 
of  a  precision  resistance  welder  of 
the  type  commonly  used  in  tube 
manufacture. 

The  first  step  in  assembly  is  to 
weld  the  almost  invisible  prefonned 
emitter  and  collector  wires  to  the 
side  rods.  The  latter  operation  is 
done  with  the  aid  of  a  10-pow’er 
microscope. 

The  germanium  pellet  and  its 
support  are  next  placed  in  the  fixed 
portion  of  the  jig,  w'hich  is  ar¬ 


ranged  to  slide  the  points  into  con¬ 
tact  with  the  germanium  pellet. 
.Again,  using  a  microscope,  the 
operator  determines  the  position  at 
which  both  emitter  and  collector 
points  come  in  contact  with  the 
germanium  plus  0.002  in.,  causing 
the  cat-whiskers  to  exert  slight 
pressure  on  the  surface  of  the 
germanium.  The  base  connection 
is  then  welded  to  the  center  lead  of 
the  glass  bead  assembly. 

A  third  step  in  this  operation, 
using  a  modified  optical  compara¬ 
tor,  consists  of  bending  the  side 
rods  closer  together  or  farther 
apart  to  adjust  spacing  between 
the  bevelled  points.  This  process 
sets  the  spacing  to  within  0.00025 
in.  of  the  desired  value,  which  is 
0.0015  to  0.002  in.  depending  on  the 
resistivity  of  the  germanium. 

The  transistor  is  now  as.sembled, 
but  mechanical,  thermal,  moisture, 
and  light  protection  must  be  added. 
First,  a  coating  of  polyi.sobutylene 
is  applied  to  the  contact  area  by  an 
operator  using  a  toothpick  and  a 
magnifying  glass.  Since  this  mate¬ 
rial  is  resilient,  a  protective  cover¬ 
ing  such  as  quick-hardening  Am¬ 
phenol  912  polystyrene  is  applied 
over  it  for  mechanical  protection. 
The  latter  hardens  in  air  in  about 
3  minutes. 

The  point-contact  transistor  is 
fini.shed  by  surrounding  it  with  an 
ordinary  medicinal  capsule.  A 
small  paint  brush  and  an  ordinary 


eye  dropper  are  used  to  seal  and 
fill  the  capsule  with  Araldite,  an 
opaque  white  plastic  chosen  for  its 
low  shrinkage.  The  transistors 
are  then  baked  in  electric  ovens  for 
72  hours  at  105  C  to  polymerize  the 
Araldite — by  this  treatment 
shrinkage  is  held  to  about  0.5  per¬ 
cent.  The  electrical  forming 
process  consists  of  discharging  a 
charged  capacitor  across  the  col¬ 
lector-base  terminals  of  the  tran¬ 
sistor  a  number  of  times  to  obtain 
certain  specified  electrical  proper¬ 
ties.  This  process  has  been  dis¬ 
cussed  in  the  literature  and  will  not 
be  explained  here. 

Alloyed-Junction  Transistors 

The  alloyed-junction  transistor 
u-ses  the  same  germanium  base 
material  as  the  point-contact  tran¬ 
sistor,  but  the  dimensions  are  dif¬ 
ferent  as  mentioned  previously.  A 
small  slab  0.090  x  0.130  in.  by 
0.005  in.  thick  is  desired.  These 
slabs  are  saw  cut  slightly  over-size, 
so  that  an  initial  etching  process  to 
obtain  surface  smoothness  may  be 
applied. 

After  this  etching  process,  the 
individual  slabs  are  gaged  and  di¬ 
vided,  according  to  thickness,  into 
ten  groups.  Those  having  thick- 
ne.s.ses  less  than  0.0045  in.  are 
.scrapped.  Those  between  0.00476 
and  0.00525  are  suitable  for  use. 
Tho.se  thicker  than  0.00525  in.  are 
re-etched  in  batches  for  a  length  of 


and  timing.  Testing  before  final  fabrication  saves  time  and  minimizes  refects . . . 


ETCHING  petition  for  qtrmanium  boM  with  col-  RESISTANCE  oi  alloyed  Inactloat  to  checked  prior  to  ateembly.  Operator  hold* 

lector  end  emitter  pellett  in  place.  Wash  bath  and  tronttotor  bate  in  tweeters  that  form  one  contact  oi  ohmmeler  which  checkt 

air  blott  are  behind  etch  dtoh  back  retitlonce 
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Final  operations  on  iunction  transistors  are  soldering,  checking  and  electrical  testing 


HOT  HTDBOGEM  malts  soldsr  thol 
ottochM  tinnsd  wirss  to  omittor  and 
coQoctor  poUots  on  opposite  sides  o( 
Iunction  transistor  base 


time  depending  on  the  amount  of 
germanium  to  be  removed.  After 
the  second  etch,  thickness  is  again 
checked.  The  slabs  falling  into  the 
0.0046  to  0.00475  in.  category  are 
held  aside  for  a  special  subsequent 
processing. 

Next  comes  the  process  in  which 
emitter  and  collector  pellets  are 
fixed  on  opposite  sides  of  the  ger¬ 
manium  slab.  To  make  pnp  junc¬ 
tions,  indium  pellets  are  u.sed;  for 
npn  junctions,  lead-antimon/  pel¬ 
lets  are  used.  The  pellets  are  cy¬ 
lindrical  in  shape,  with  an  axial 
length  thickness  of  0.015  in.  The 
emitter  pellet  has  a  diameter  of 
0.016  in.,  while  the  collector  pellet 
is  0.046  in.  in  diameter. 

Base  Contact 

Twenty-five  of  the  germanium 
slabs  are  placed  in  precision  slots 
in  a  jig.  At  the  same  time  a  tinned 
nickel  tab  is  placed  in  contact  with 
the  germanium  slab  to  serve  as  a 
contact  point  for  the  base  connec¬ 
tion.  First,  the  collector  pellets 
are  brought  into  contact  with  one 
aide  of  the  wafers.  The  jig  is  then 
inserted  in  a  close-fitting  nichrome 
tube  through  which  100  amperes  of 
current  fiows.  The  resulting  heat 
penetrates  the  stainless-steel  jiir 
and  fuses  the  tinned  nickel  tab  and 
the  collector  pellet  to  the  germa¬ 
nium  slab. 

The  atmosphere  in  the  furnace  is 
one  of  purified  and  dehumidified 
hydrown.  The  temperature  is  con¬ 
trolled  in  the  range  of  620  to  660  C 
to  secure  proper  penetration  of  the 
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FDfAL  ASSEMBLY  to  chuckud  ior  mu- 
chaaical  •trungth  and  arronqamunt  of 
Inads  adiustod  by  Inapuctor  using  pair 
oi  twuMurs  and  magnifying  glam 


pellet  material  into  the  germanium 
slab.  After  Ij  minutes  in  the 
furnace,  the  jig  is  removed,  turned 
over,  and  the  emitter  pellets  are  in¬ 
serted  in  the  smaller  holes  on  the 
opposite  side  of  the  germanium. 
The  jig  is  then  returned  to  the  oven 
for  a  4-minute  firing.  Shorter 
times  are  used  for  the  undersize 
germanium  slabs. 

The  individual  transistors  are 
then  immersed  in  an  etch  solution 
of  nitric  and  hydrofluoric  acids  for 
25  seconds  to  remove  any  contam¬ 
ination  on  the  exposed  junction 
surface,  taking  care  not  to  dip  the 
nickel  tab  in  the  solution  with  the 
accompanying  possibility  of  cross 
deposition  of  the  metal.  The  acid 
action  is  stopped  by  washing  the 
transistor  in  a  circulating  bath  of 
hot  water  and  a  blast  of  purified 
air  removes  water  particles  for  the 
short-circuit  test  that  follows. 

Resfstonce  Testing 

To  facilitate  rapid  testing  for 
low  barrier  resistance,  a  special 
ohmmeter  is  adjacent  to  the  etch¬ 
ing  position.  The  nickel  tab  is 
held  in  a  pair  of  metal  tweezers. 
The  tweezers  are  placed  across  a 
metal  bar  which  forms  one  side  of 
a  circuit  containing  a  3-volt  bat¬ 
tery  and  a  0  to  100  microammeter. 
The  circuit  is  completed  by  bring¬ 
ing  the  collector  pellet  in  contact 
w’ith  a  spring  contact. 

A  current  reading  of  6  |xa  repre¬ 
sents  a  collector  barrier  resistance 
of  500,000  ohms  which  is  the  low 
limit  for  acceptance  on  an  initial 


PLASTIC  ENCASEMENT  compUtM  iunc- 
tion  tranatotor  monuiactur*.  Junction  to 
lint  dippud  In  polyatyrono  and  than  cov- 
arod  with  black  paint  and  Araldlta 


etch.  If  more  than  6  [xa  is  indi¬ 
cated,  the  resistance  is  too  low  and 
the  transistor  is  re-etched.  If  re¬ 
etching  the  second  or  third  time  is 
successful  the  transistor  is  ac¬ 
cepted — if  not,  it  is  scrapped.  A 
reversing  switch  on  the  tester  per¬ 
mits  testing  of  npn  as  well  as  pnp 
junctions. 

The  next  step  in  the  fabrication 
of  RCA  alloyed-j unction  transistors 
involves  the  connection  of  0.005- 
inch  copper-plated  tungsten  wires 
to  the  collector  and  emitter  pellets 
and  the  base  lead.  This  is  accom¬ 
plished  by  first  tinning  the  ends  of 
the  wires  with  Cerrobend,  a  solder 
having  a  melting  point  of  90  C.  The 
base  wire  is  welded  to  the  nickel 
tab  by  means  of  a  small  resistance 
welder.  The  emitter  and  collector 
wires,  which  have  previously  been 
welded  to  the  ba.se  assembly,  are 
brought  into  contact  with  the  in¬ 
dium  pellets  in  a  stream  of  hot  hy¬ 
drogen.  This  operation  is  observed 
through  a  microscope  to  ensure  a 
thorough  bond.  No  fiux  is  used  in 
this  operation.  An  inspector  pulls 
on  the  soldered  wires  to  insure 
firm  mechanical  bond. 

The  finished  junction  is  then 
dipped  in  Amphenol  912  polysty¬ 
rene.  Because  of  the  photosensi¬ 
tivity  of  the  junction  a  coat  of 
black  paint  is  anplied  over  the  poly¬ 
styrene  and  allowed  to  dry.  The 
unit  is  then  cast  in  room-.setting 
Araldite  using  flexible  molds  simi¬ 
lar  to  pla.stic  ice-cube  trays,  to 
facilitate  easy  removal  after  the 
plastic  hardens. 
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Backward- Wave  Tube 


Electron-stream  amplifier  utilizing  backward-wave  mode  forms  microwave  oscillator  con¬ 
tinuously  tunable  over  a  three-to-one  bandwidth  by  a  single  voltage  control.  Tubes  have 
been  built  for  frequency  bands  centering  about  6,000,  10,000  and  50,000  me 


VARIATION  OF  electromagnetic 
waves  along  an  electron  stream 
is  the  principle  underlying  much 
recent  work  in  broadband  micro- 
wave  amplifiers  and  oscillators. 

The  backward-wave  tube  is  a 
wave-type  device  that  can  form  a 
microwave  oscillator  continuously 
tunable  over  a  three-to-one  fre¬ 
quency  bandwidth  merely  by  vary¬ 
ing  a  single  voltage.  The  tube  can 
also  be  made  to  function  as  an  ex¬ 
tremely  narrow-band,  high-gain 
amplifier  likewise  tunable  by  vary¬ 
ing  a  single  voltage.  Power  out¬ 
puts  range  from  milliwatts  to 
watts. 


Loaded  Waveguides 

Any  loaded  waveguide  capable  of 
slowing  down  an  electromagnetic 
wave  is  a  potentially  useful  circuit 
for  a  traveling-wave  tube.  These 
loaded  guides  can  often  be  de¬ 
scribed  simply  in  terms  of  the 
lumped-constant  filter  analogy.  In 
a  filter  composed  of  many  identical 
sections  of  the  type  shown  in  Fig. 
lA,  the  phase  shift  per  section  is 
approximately  given  by 

Vb  A’  -  u^LC 

where  B  is  the  shunt  su.sceptance 
and  X  is  the  series  reactance.  For 
energy  fed  in  at  the  left,  the  pha.se 
progresses  to  the  right.  Thus 
energy  traveling  to  the  right  has  a 
progression  of  pha.se  or  phase  veloc¬ 
ity  to  the  right  given  by 

fr,  -*  u/ =  w‘  ^LC 

If  L  and  C  are  made  large  enough, 
the  wave  travels  slowly  enough  to 
keep  in  step  with  an  electron  beam. 
Figure  2  illustrates  one  method  of 
loading  a  guide  to  slow  down  the 
phase  velocity  and  indicates  its 
equivalent  lumped-constant  filter 
circuit. 

If  the  amplified  output  of  the 
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tube  is  fed  back  directly  to  the  in¬ 
put,  oscillations  are  built  up  at  the 
frequency  for  which  the  output  is 
in  phase  with  the  input.  Although 
it  would  appear  that  the  frequency 
could  be  continuously  tuned  by  ad¬ 
justing  the  phase  shift  in  the  feed¬ 
back  loop  so  that  the  total  phase 
shift  remained  2m:i  as  frequency 
changed,  in  practice  this  .scheme 
never  worked  very  w’ell.  Since  the 
circuit  must  be  many  wavelengths 
long  to  give  reasonable  gain,  and 
the  gain  occurs  over  a  large  fre¬ 
quency  range,  one  adjustment  of 
the  phase  allowed  favorable  output- 
input  addition  at  many  different 
frequencies  depending  upon  the 
number  of  wavelengths  total  phase 
shift.  Thus  as  the  phase  shifter  was 
tuned  the  oscillations  would  jump 
from  mode  to  mode  rather  than 
tune  continuously.  Although  sev¬ 
eral  schemes  were  invented  to  cir-* 
cumvent  the  moding,  they  operated 
only  over  narrow  bandwidths. 

Energy  traveling  from  left  to 


t  ight  along  a  filter  composed  of 
several  sections  of  series  capaci¬ 
tance  and  shunt  inductance  as 
shown  in  Fig.  IB  experiences  a 
phase  advance  to  the  right.  The 
phase  shift  per  section  is  approxi¬ 
mately 

-  VflX  -  -l/u)V//’ 
where  B  is  the  shunt  susceptance 
and  X  the  series  reactance.  The 
phase  velocity  of  the  wave  is 

D,  -  -  w/ylHX  -  - 
Unlike  the  previous  case,  the  direc¬ 
tion  of  the  phase  velocity  is  op¬ 
posite  to  the  direction  of  energy 
transfer.  Thus,  the  circuit  is  said 
to  support  a  backward  wave. 

Backward  Wave 

The  phase  velocity  of  a  back¬ 
ward-wave  circuit  is  a  rapidly 
changing  function  of  frequency  as 
contrasted  with  forward-wAve  cir¬ 
cuits,  which  may  have  an  e8.senti- 
ally  flat  velocity-frequency  charac¬ 
teristic.  F'igure  3  shows  typical 
variations  of  phase  velocity  with 
frequency  for  forward  and  back¬ 
ward-wave  circuits.  Despite  the 
fact  that  a  backward-wave  circuit 
changes  phase  velocity  rapidly  with 
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frequency,  over  a  lartfe  band  the 
phase  velocity  may  be  much  slower 
than  the  velocity  of  litfht. 

Feedback  Circuit 

A  backward-wave  tube  is  shown 
schematically  in  Fig,  4.  Consider 
a  feedback  loop  composed  of  an  r-f 
electromagnetic  field  propagating 
energj'wise  from  right  to  left  and 
and  r-f  conduction  current  induced 
by  this  field  flowing  from  left  to 
right  which  itself  induces  the  orig¬ 
inal  field  on  the  circuit. 

The  electric  field  traveling  along 
the  backward-wave  circuit  exi)eri- 
ences  a  phase  advance  of  wL/v, 
where  L  is  the  total  circuit  length 
and  V,  the  circuit  phase  velocity. 
The  electric  field  velocity  modu¬ 
lates  the  electrons  within  the -beam 
traveling  along  with  it.  One  quarter 
of  a  cycle  later,  these  electrons  by 
virtue  of  the  speeding  up  or  slow¬ 
ing  down  have  formed  bunches  giv¬ 
ing  rise  to  an  r-f  current.  Thus  the 
r-f  current  lags  the  electric  field  by 
90  deg  or  ic/2  radians.  'This  r-f 
current  travels  down  the  tube  with 
the  beam  velocity,  and  in  a 
length  L  suffers  a  phase  delay  of 
(aL/u..  This  r-f  beam  current  in 
turn  induces  an  electric  field  on  the 
circuit.  It  can  be  shown  that  the 
conversion  process  introduces  an 
additional  90-deg  phase  lag. 

For  the  returned  field  to  add  in 
phase  with  the  originating  field, 
the  total  phase  shift  must  be  an 
integral  number  of  cycles.  Thus 
adding  the  phase  advance  on  the 
circuit,  the  it/2  phase  lag  in  con¬ 
verting  electric  field  to  current,  the 
phase  delay  in  the  electron  beam 
and  the  additional  ic/2  phase  lag  in 
converting  again  to  the  electric 
field  gives 

-  r '2  -  (o>L/u„)  -  t/2  -  2nT 


or 

(1/Vp  —  l/u,)uL  =  (2«  +  l)ir 
as  the  condition  for  phase  rein¬ 
forcement. 

Loop  Gain 

Integral  phase  shift  is  not  the 
only  condition  for  oscillation;  loop 
gain  must  equal  unity.  Because 
there  is  loss  inevitably  present,  the 
tube  must  amplify  by  traveling- 
wave-type  interaction  to  satisfy 
this  condition. 

In  any  traveling-wave  tube,  the 
amount  of  amplification  per  wave¬ 
length  is  dependent  upon  the  ratio 
of  circuit  impedance,  Z,  to  d-c  beam 
impedance  V/I,  and  the  difference 
between  the  electron  velocity  and 
the  circuit  phase  velocity.  The  rela¬ 
tive  beam  and  circuit  velocity  is 
fixed  by  the  condition  that  the  feed¬ 
back  loop  be  an  integral  number  of 
wavelengths.  The  condition  to 
start  oscillations  is 

ZN*I/V  =  constant 

where  N  is  the  length  of  the  circuit 
in  wavelengths  and  the  constant 
depends  upon  which  integer  value 
of  n  is  picked  in  the  phase-rein¬ 
forcement  relation.  As  n  becomes 
larger  so  does  the  value  of  the  con¬ 
stant,  indicating  that  more  beam 
current  is  required  to  start  oscilla¬ 
tions  for  the  higher  oscillation 
points.  This  is  to  be  expected  since 
a  larger  value  of  n  means  that  the 
difference  between  beam  velocity 
and  phase  velocity  is  larger  with 
the  result  that  the  wave  and  beam 
tend  to  get  out  of  step,  causing  the 
'  amplification  to  fall  off. 

Backward-Wave  Oscillator 

If  the  beam  current  is  adjusted 
to  the  value  required  to  start  oscil¬ 
lations  for  the  n  =  0  conditions,  the 


tube  will  oscillate  at  a  frequency 
determined  by  the  phase-reinforce¬ 
ment  relation 

w  =  t/(1/vp  —  l/Uf)L 

When  the  beam  velocity  u,  is 
changed  by  varying  the  beam  volt¬ 
age,  the  frequency  also  changes. 
Since  the  phase  velocity  of  the  cir¬ 
cuit  is  a  smoothly  varying  function 
of  frequency,  the  frequency  will  be 
a  smoothly  varying  function  of 
beam  velocity  and  the  oscillator  will 
exhibit  no  holes  or  jumps.  It  will  be 
continuously  voltage  tunable. 

Backward-Wave  Amplifier 

Such  a  regenerative-type  oscil¬ 
lator  acts  as  a  high-gain  amplifier 
when  operated  just  below, the  start- 
oscillation  current.  The  gain  is  a 
maximum  for  the  frequency  at 
which  the  length  of  the  feedback 
path  insures  exact  pha.se  addition 
and  falls  off  rapidly  as  the  fre¬ 
quency  changes  and  the  feedback 
goes  from  positive  to  negative. 
Gains  of  40  to  50  db  can  be  achieved 
depending  upon  how  close  the  beam 
current  is  to  the  start-oscillation 
value.  Figure  5A  shows  a  typical 
variation  of  gain  as  a  function  of 
current.  The  formal  relation  of 
gain  as  a  function  of  current  at  the 
frequency  of  maximum  gain  may 
be  expressed  as 

Power-gain  ratio  =  K/(I  —  /,)• 

where  K  is  a  constant  depending 
upon  the  impedance  and  tube  length 
and  I,  is  the  start-oscillation  cur¬ 
rent. 

Gain  falls  off  rapidly  away  from 
the  critical  frequency-velocity  point 
where  the  feedback  is  positive,  that 
is,  when  circuit  phase  shift  minus 
beam  phase  shift  is  equal  to 
Since  for  many  tubes,  the  magni- 
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tudes  of  these  phase  shifts  may  be 
near  100,  it  requires  only  a  small 
frequency  change  to  make  their 
difference  vary  from  it  to  2is  re¬ 
sulting  in  a  change  from  positive 
regenerative  feedback  to  negative 
degenerative  feedback.  The  effec¬ 
tive  Q  of  the  backward-wave  ampli¬ 
fier  is  defined  as  the  ratio  of  the 
frequency  deviation  required  to  re¬ 
duce  the  gain  by  half  to  the  fre¬ 
quency  of  maximum  gain.  On  this 
basis,  backward-wave  tubes  have 
been  built  which  have  values  of  Q 
running  into  the  thousands.  These 
tubes  have  been  constructed  not 
only  in  the  centimeter-wave  region 
but  also  in  the  millimeter-wave 
band  where  cavity  Q’s  above  several 
hundred  are  nearly  impossible  to 
attain. 

Se/ectfvfty  and  Bandwidth 

Figure  5B  illustrates  the  varia¬ 
tion  in  amplification  with  frequency 
in  the  backward-wave  amplifier.  As 
the  beam  current  becomes  closer  to 
the  start-oscillation  value  the  maxi¬ 
mum  gain  increases  but  in  addition 
the  gain  curve  becomes  more 
sharply  peaked  indicating  that  the 
effective  Q  increases  with  increased 
current. 

The  phase-shift  relation  that  in¬ 
sures  regenerative  feedback  indi¬ 
cates  that  the  entire  gain  curve  can 
be  shifted  along  the  frequency  axis 
by  merely  changing  beam  velocity. 
Thus  it  is  possible  to  build  a  high- 
gain  microwave  amplifier  that  can 
be  swept  over  a  wide  band  at  rates 
up  to  several  million  times  a  second 
and  can  distinguish  with  a  high  de¬ 
gree  of  resolution  between  two  sig¬ 
nals  differing  only  slightly  in  fre¬ 
quency. 

Bandwidth  of  a  backward-wave 
oscillator  depends  upon  the  circuit 


FREQUENCY 


FIG.  3 — Pha**-T«locity  varlalion  in  for¬ 
ward  and  backward-waTO  circuit* 


FIG.  S — Variation  of  backward-war*  gain  with  boom  currant  (A)  and  pow*r-gatn 
a*  a  function  of  froquoncy 


used,  its  pass  band  and  the  de¬ 
tailed  phase  velocity  variation  of 
frequency.  See  Fig.  3.  The  oscil¬ 
lation  bandwidth  can  be  no  greater 
than  the  circuit  bandwidth,  but  it 
can  be  less.  For  example,  the 
phase  velocity  can  become  so  high 
that  it  is  difficult  or  even  impos¬ 
sible  for  electrons  within  the  beam 
to  travel  fast  enough  to  satisfy  the 
phase  relation  for  regeneration. 
Nevertheless  circuits  are  known 
that  allow  the  frequency  to  be 
tuned  over  a  three  or  even  four-to- 
one  ratio.  A  backward-wave  oscilla¬ 
tor  has  been  built  that  will  tune 
anywhere  from  3,000  to  9,000  me. 

Other  Advantages 

Another  great  advantage  of  the 
backward-wave  tube  is  its  im¬ 
munity  to  frequency  pulling.  Un¬ 
like  the  magnetron  and  the  kly¬ 
stron,  the  frequency  of  oscillation 
does  not  change  as  the  impedance 
of  the  load  is  changed.  This  char¬ 
acteristic  makes  unnecessary  the 
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insertion  of  an  isolation  element 
such  as  a  fixed  attenuator  between 
oscillator  and  load. 

The  efficiency  of  early  backward- 
wave  oscillators,  defined  as  the 
ratio  of  r-f  power  developed  to  d-c 
beam  power,  was  low,  probably  less 
than  one  percent.  Since  then,  by 
the  use  of  better  circuits  and  better 
focused  electron  beams,  the  effi¬ 
ciency  and  the  power  output  have 
been  increased  such  that  a  group 
working  at  Stanford  University  has 
reported  continuous  power  outputs 
of  125  watts  with  12-percent  effi¬ 
ciency. 

Frequency  modulation  of  a  back¬ 
ward-wave  oscillator  is  obtained  by 
varying  the  beam  voltage,  while 
amplitude  modulation  results  from 
beam-current  variations.  The  re¬ 
sultant  modulation  of  the  back- 
ward-wave  oscillator,  in  common 
with  moat  electron-beam-type  os¬ 
cillators,  is  not  pure  frequency  or 
pure  amplitude  variation.  There  is 
a  small  amplitude  variation  as 
beam  voltage  is  changed  and  a  small 
frequency  variation  as  beam  cur¬ 
rent  is  changed.  These  effects  are 
not  so  pronounced  as  they  are  in 
the  klystron  but  under  certain  cir¬ 
cumstances  they  may  be  trouble- 
.some  enough  to  require  correction. 
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Remote-Control  System 


TABLE  I— FCC  SPECIHCATIONS  FOR  TRANSMITTER 
REMOTECONTROL  EQUIPMENT 


The  eqaipment  at  the  operating  and  tranxmitting  poaitiona  ahall  be  on  the  premiaea  under  the  control  and  aup> 
erviaion  of  the  licensee  at  all  timea  and  ahall  not  be  acceaaible  to  persona  other  than  the  licensee  or  his  agents. 

The  control  circuits  from  the  operating  position  to  the  transmitter  ahall  provide  positive  on-and-off  control 
and  shall  be  such  that  open  circuits,  short  circuits,  grounds  or  other  line  faults  will  not  actuate  the  transmitter; 
and  any  fault  causing  loss  of  such  control  will  automatically  place  the  transmitter  in  an  inoperative  condition. 

A  metering  system  shall  be  provided  so  that  the  operator  at  the  remote<ontrol  position  shall  have  indications 
of  the  operating  constants  of  the  last  radio  stage  (total  plate  current  and  plate  voltage)  and  the  r-f  transmission¬ 
line  meter  reading. 

Means  shall  be  provided  for  calibration  and  adjustment  of  the  metering  system  to  provide  the  accuracy  pre¬ 
scribed  in  the  Standards  of  Good  Engineering  Practice  concerning  f-m  broadcast  stations.  • 

Means  shall  be  provided  so  that  the  operator  at  the  remote-control  position  shall  have  an  indication  as  to  the 
condition  of  the  tower  lighting. 

Frequency  and  modulation  monitors  shall  be  installed  at  the  remote-control  position  to  indicate  continuously 
the  carrier  frequency  and  percentage  of  modulation. 

Provision  shall  be  made  so  that  the  necessary  tuning  of  the  transmitter  and  control  of  its  output  ran  be  ac¬ 
complished  from  the  remote-control  position 


For  F-M  Broadcasting 

Positive  and  fail-safe  operation  of  remote  f-m  broadcast  transmitter  is  achieved  usin^ 
stepping-switch  function  selector  and  audio-tone  control  working  over  telephone  lines. 
Remote  metering  circuits  monitor  five  important  circuit  functions 


Remote  control  of  WPPA’s 
tran.smitter  is  provided  by  the 
equipment  to  be  described.  The 
operate-control  unit  is  located  at 
the  *a-m  transmitter  site  and  the 
remote-control  unit  is  installed  at 
the  f-m  transmitter  ten  miles  away. 
Two  telephone  lines  are  used  to 
operate  the  transmitter.  One  line 
connects  meters  mounted  on  a 
panel  at  the  operating  location  to 
appropriate  circuits  at  the  trans¬ 
mitter.  The  other  carries  dial  im¬ 
pulses  and  audio  tones  to  tune  the 
transmitter.  Output  of  the  f-m 
transmitter  is  monitored  off  the  air 
by  a  vhf  receiver  installed  at  the 
operating  point. 

Metering  Pane! 

Six  quantities  are  metered  re¬ 
motely:  power-amplifier  plate  volt¬ 
age,  transmission-line  current  (in 
percent  of  maximum),  power- 
amplifier  plate  current,  inter¬ 
mediate-power-amplifier  cathode 
current,  number  of  tower  lights  lit 


and  resistance  of  the  metering  line. 
Lamps  on  the  metering  panel  indi¬ 
cate  the  condition  of  the  tuning- 
control  latching  relay.  A  red  lamp 
indicates  that  the  latching  relay  is 
in  ON  position  and  that  the  trans¬ 
mitter  is  tunable  by  remote  con¬ 
trol.  The  green  lamp  denotes  that 
the  relay  is  in  OFF  position  and  that 
remote  controls  are  inoperable. 

The  function  to  be  monitored  is 
selected  by  a  telephone-type  dial 
that  sends  a  series  of  d-c  pulses 
over  a  phantom  circuit  on  the  tone- 
control  line.  The  number  of  pulses 
corresponds  to  the  number  dialed 
and  actuates  a  stepping-switch 
relay  that  selects  the  transmitter 
function  to  be  monitored. 

Tuning  is  accomplished  remotely 
by  a  tone-control  system.  Trans- 
mission-line  current  and  power- 
amplifier  grid  and  plate  currents 
are  adjusted  by  tuning  motors  in 
the  transmitter.  ‘Audio  tones  sent 
over  the  line  in  response  to  left  or 
right  motion  of  double-throw  key- 


type  switches  determine  whether 
the  tuning  motors  will  advance  the 
controls  clockwise  or  counterclock¬ 
wise.  Audio  tones  are  also  used  to 
turn  the  plate-reset  relay  off  and 
on  and  to  control  tower  lights.  A 
separate  audio  tone  holds  the 
transmitter  plate  relay  on  and  re¬ 
leases  in  case  of  control-equipment 
or  line  failure,  putting  the  trans¬ 
mitter  off  the  air. 

Ten  lamps  on  the  control  panel 
show  what  transmitter  function  is 
currently  being  monitored.  Many  of 
the  fuses  in  the  remote-control 
equipment  are  equipped  with 
failure-alarm  lamps  to  facilitate 
troubleshooting.  Table  I  lists 
specifications  for  transmitter  re¬ 
mote-control  equipment  as  estab¬ 
lished  by  the  Federal  Communica¬ 
tions  Commission. 

Dial  System 

The  block  diagram.  Fig.  1,  shows 
the  operate-control  unit  at  the  a-m 
transmitter  and  the  remote-control 
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unit  at  tiie  f-m  transmitter.  Both 
are  coupled  to  the  connecting  tele¬ 
phone  line  through  transformers. 
The  center  tap  of  each  transformer 
is  connected  to  ground  through  a 
keying  relay.  Either  telephone  dial 
puts  100-volt  pulses  on  both  keying 
relays  so  the  system  can  be  operated 
from  either  the  operate  or  remote- 
control  point.  This  allows  the  en¬ 
gineer  to  check  equipment  perform¬ 
ance  by  operating  it  at  the  remote 
site.  Dial  points  and  keying-relay 
contacts  have  O.l-jxf  capacitors  con¬ 
nected  across  them  to  suppress  arc¬ 
ing. 

When  either  telephone  dial  is 
dialed  clockwise,  a  pulse  or  pulse 
train  is  impressed  from  the  center 
taps  of  both  transformers  to 
ground  through  the  two  keying  re¬ 
lays.  The  keying  relay  in  the  oper- 
ate-control  unit  is  shown  in  Fig.  2 
and  the  keying  relay  in  the  remote- 
control  unit  may  be  seen  in  Fig. 
8.  Both  relays  are  designated  RE,. 
Dialing  circuits  for  both  units  are 
practically  identical. 

The  keying  relays  close  inter¬ 
mittently  at  both  transmitter  and 
control  point  in  response  to  pulses 
from  the  telephone  dial.  This  sup¬ 
plies  14  volts  d-c  to  a  pair  of  slow- 


release  relays,  RE,  and  RE,.  Pro¬ 
tecting  relays,  RE„  prevent  volt¬ 
age  from  arcing  on  the  contacts  of 
the  stepping-switch  relay,  RE„  dur¬ 
ing  the  switching  operation.  The 
protecting  relays  are  energized 
through  the  normally-open  contacts 
of  slow-release  relays,  RE„  and  are 
kept  energized  through  the  nor¬ 
mally-closed  contacts  on  the  same 
relays  while  they  are  energized. 

Before  slow-release  relay, 
can  operate  in  response  to  the 
signal  from  the  keying  relay,  the 
release  relay,  RE„  is  actuated 
through  the  normally-closed  con¬ 
tacts  of  the  slow-release  relay.  The 
release  relay  resets  the  stepping 
relay,  RE„  to  its  initial  position. 
The  stepping  relay  is  then  en¬ 
ergized  through  the  normally-open 
contacts  on  the  slow-release  relay, 
RE„  and  the  stepping  switch  is  set 
to  position  1. 

When  number  1  is  dialed,  no 
pulses  are  applied  since  the  step- 
ing  relay  is  automatically  set  to 
position  1  as  it  comes  to  rest.  The 
dial  pulse  consists  of  removing  the 
14  volts  d-c  for  a  fraction  of  a 
second. 

When  number  2  is  dialed  the 
counterclockwise  movement  of  the 


dial  impresses  one  pulse  on  the 
tone-control  line  to  ground  and  also 
across  keying,  stepping  and  slow- 
release  relays.  The  dial  pulse  has  no 
effect  on  the  slow-relea.se  relays  but 
actuates  the  stepping  relay,  mov¬ 
ing  the  switch  arm  to  position  2. 

Ten  positions  can  be  achieved 
with  nine  pulses  from  the  telephone 
dial.  The  stepping  relay  auto¬ 
matically  resets  on  each  clockwise 
motion  of  the  dial.  When  the  dial 
is  at  rest,  all  relays  are  deenergized. 
The  pulses  of  the  dial  can  be  heard 
by  connecting  a  pair  of  earphones 
from  the  center  tap  of  either  line 
transformer  to  ground. 

Operaie-Control  Unit 

The  operate-control  unit  incor¬ 
porates  three  audio  oscillators  that 
generate  control  tones  for  the  f-m 
transmitter.  Transitron  oscillators 
tuned  to  925,  1,025  and  1,200  cps 
are  coupled  to  the  tone-control  line 
through  a  two-stage  amplifier.  The 
1,025  and  l,200-cp8  tones  control 
transmitter  switches  and  tuning 
motors  when  actuated  by  tuning- 
control  key  switches.  The  925-cps 
tone  is  always  on  the  line  when 
the  transmitter  is  operating  under 
remote  control.  It  actuates  the 
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FIG.  3 — Remote-control  unit  hat  eharp-bondpaee  iUters  that  ieed  control  tone*  to  proper  thyratron  relay  lube 


transmitter  plate  relay  through  Meters  one  to  five  read:  p-a  plate  the  ohmmeter  may  be  calibrated  to 

circuits  in  the  remote  control  unit,  voltage,  transmission-line  current  zero;  when  thrown  to  the  left,  the 

The  stepping  switch  consists  of  (in  percent),  p-a  plate  current,  ipa  ohmmeter  reads  the  resistance  of 

three  decks  of  ten  contacts  each,  cathode  current  and  number  of  the  metering  line.  The  line-com- 

The  first  deck  connects  to  a  bank  tower  lights  lit.  The  meters  have  pen.sating  resistor  (line  adj)  is 

of  ten  lamps  that  tell  the  operator  500-microampere  movements  and  used  to  adjust  line  resistance  to  the 

at  a  glance  what  position  the  33,000-ohm  multipliers.  Sixteen  value  determined  when  the  meters 

arm  is  in.  The  second  deck  selects  volts  d-c  across  the  metering  line  were  calibrated.  Line  resistance 

one  of  the  first  nine  control  key  causes  full-scale  deflection.  changes  little,  however,  and  has 

switches.  The  arm  is  connected  When  number  10  is  dialed,  an  little  effect  on  the  meter  readings, 
to  14  volts  d-c.  The  tenth  key  switch  ohmmeter  is  connected  into  the  The  tuning-control  latching  relay 

is  connected  through  contacts  on  circuit.  The  ohmmeter  has  a  1-milli-  provides  a  safety  feature  that  pre- 

the  third  stepping-switch  deck  and  ampere  movement.  When  key  vents  the  transmitter’s  being 

actuates  an  ohmmeter  used  for  switch  10  is  thrown  to  the  right,  tuned  accidentally.  Before  a  tuning 

checking  line  resistance. 

Each  key  switch  controls  a  trans¬ 
mitter  adjustment.  When  the  key 
is  moved  to  the  right,  14  volts  d-c 
is  applied  to  a  relay  in  the  plate 
circuit  of  the  1,025-cps  oscillator 
that  connects  its  output  to  the  tone 
amplifier.  When  the  key  is  moved 
to  the  left,  the  1,200-cps  tone  is  put 
on  the  line.  The  outputs  of  both 
tone  oscillators  are  normally  loaded 
to  ground  and  disconnected  from 
the  tone  amplifier.  The  1,025  and 
1.200-cps  tones  are  used  either  to 
turn  tuning  motors  clockwise  or 
counterclockwise  or  to  turn  switches 
off  and  on  at  the  f-m  transmitter. 

The  third  deck  of  the  stepping 

switch  selects  one  of  six  meters.  FIG.  4 — Radi0-ir«<|u«ncy  ompliliar  uMd  In  off-air  monitoring 
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FIG.  S — Electronic  awilch  pormlti  •ImultcmoouB  monltoiinq  oi  a-m  and  i-m  Bignals 


control  can  be  actuated  it  is  first 
necessary  to  place  the  latching 
relay  in  ON  position.  This  is  done 
by  dialing  number  9.  This  connects 
14  volts  d-c  to  the  line  to  energize 
the  sensitive  relay,  RE-,  in  the 
ope  rate-control  unit.  The  sensitive 
relay  in  turn  applies  14  volts  d-c 
to  the  latching  relay  REt  turning  it 
on.  The  on  position  is  indicated  by 
a  red  lamp.  With  the  tuning-control 
latching  relay  in  ON  position,  REt 
and  REn  in  the  remote-control  unit 
are  energized.  These  relays  are  in 
the  tuning-control  circuits  and  per¬ 
mit  the  control  relays  to  be  actuated 
in  response  to  tone  signals. 

When  number  10  is  dialed  at 
either  control  point,  the  tuning-con¬ 
trol  latching  relay  is  placed  on  OFF 
position. 

Remote-Control  Unit 

The  signals  from  the  tone-control 
line  are  transformer-coupled  to  a 
two-stage  audio  amplifier.  After 
amplification,  the  audio  tones  are 
separated  by  three  parallel  band¬ 
pass  filters  sharply  tuned  to  925, 
1,026  and  1,200  cps  respectively. 
The  output  each  filter  is  amplified, 
rectified  and  applied  to  the  grid  of 
a  2050  thyratron.  Each  thyratron 
has  a  relay  in  its  plate  circuit  that 
is  energized  when  the  tube  con¬ 
ducts.  The  926-CP8  tone  is  alw’ays 
on  the  line  and  the  output  of  this 
channel  keeps  the  transmitter  plate 
relay  energized. 

The  1,025  and  1,200-cps  channels 
carrying  tuning  control  signals. 
The  switch  arm  of  deck  number 
three  of  the  stepping  switch  selects 
a  set  of  relays  from  REu  to  RE„ 
depending  upon  the  number  dialed 
by  the  operator.  These  control  re¬ 
lays  actuate  tuning  motors  or  throw 


switches  depending  upon  the  trans¬ 
mitter  function  being  adjusted. 
The  relays  are  energized  when  cur¬ 
rent  flows  in  the  thyratron  relay 
tube  and  the  frequency  of  the  audio 
tone  thus  determines  the  direction 
of  tuning-motor  rotation. 

Number-two  deck  of  the  stepping 
switch  connects  one  of  ten  indicator 
lamps  to  give  visual  indication  of 
the  position  of  the  arm.  Number- 
one  deck  is  connected  to  8  potentio¬ 
meters.  One  end  of  each  poten¬ 
tiometer  is  connected  to  its 
individual  transmitter  metering 
circuit.  The  other  end  is  connected 
to  ground.  The  potentiometers  are 
adjusted  so  that  remote  meter  read¬ 
ings  correspond  to  meter  readings 
of  the  f-m  transmitter.  Transmitter 
meter  readings  are  taken  from  the 
ground  side  of  the  transmitter 
circuits.  Protective  parallel  re¬ 
sistors  are  placed  in  circuits  where 
high  voltage  is  found.  Should  one 
of  the  resistors  open  or  become 
defective,  high  voltage  will  not 
appear  in  the  remote-control  units. 
Since  it  was  impossible  to  get  a 
true  sampling  current  from  the 
p-a  grid  and  still  keep  one  side 


FIG.  6 — Slmpl*  circuit  indIcaiBB  numbBr 
oi  lowor  llghiB  buminq 


of  the  transmitter  metering  circuit 
grounded,  the  ipa  cathode  current 
is  metered  instead. 

CONELRAD 

The  remote-control  equipment 
complies  with  the  CONELRAD  re¬ 
quirement.  The  transmitter  is 
taken  off  the  air  if  any  of  the 
following  units  fail:  tone-control 
line,  two-stage  tone  preamplifiers, 
6F6  plate-relay  circuit  (the  6F6 
plate  removes  the  110  volts  a-c  from 
the  thyratron),  925-cp8  sharp-band¬ 
pass  filter,  three-stage  amplifier, 
thyratron  control  tubes  or  the  d-c 
plate  voltage  supply. 

R-F  Amplifier 

The  frequency  and  modulation 
monitor  is  operated  off  the  air  by 
picking  up  the  f-m  signal  on  101.9 
me,  at  the  operate-control  point 
using  an  eight-element  Yagi  an¬ 
tenna  and  amplifying  the  r-f 
signal  in  the  four-stage  r-f  ampli¬ 
fier  shown  in  Fig.  4.  Several  low- 
power  tubes  are  used  to  reduce  tele¬ 
vision  interference.  The  r-f  ampli¬ 
fier  can  pa.ss  f-m  with  sufficient 
bandwidth.  The  d-c  power  supply 
is  electronically  regulated. 

Electronic  Switch 

The  off-the-air  audio  monitor  is 
operated  by  an  electronic  switch 
(Fig.  5)  through  the  use  of  a  multi¬ 
vibrator  circuit.  The  f-m  and  a-m 
monitoring  program  is  fed  to  the 
master  monitoring  amplifier  with 
three-second  periods  of  f-m  alter¬ 
nating  with  three-second  periods  of 
f-m  and  a-m.  Lamps  indicate 
which  program  is  in  operation.  The 
f-m  and  a-m  signals  can  be  moni¬ 
tored  separately  by  turning  the  test 
switch  to  the  left  for  f-m  or  to  the 
right  for  a-m.  The  center  position 
is  used  for  the  a-m  and  f-m  moni¬ 
toring. 

Tower-Light  Metering 

The  tower-light  metering  circuit 
is  show'n  in  Fig.  6.  This  consists 
of  a  current  transformer  and  a  full- 
wave  selenium  rectifier.  This  unit 
is  calibrated  to  register  on  the 
meter  the  exact  number  of  lamps  lit. 
Arrangements  are  also  provided  for 
talking  between  operate  and  remote- 
control  points  by  capacitively  con¬ 
necting  a  telephone  to  the  metering 
line. 
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Magnetics  In  Geology 


Three-coil  sensing  hea<l  and  bridge  circuit  measure  the  magnetic  susceptibility  of  rocks 
in  the  ground  for  correlation  with  readings  obtained  with  airborne  magnetometer. 
Change  in  self-inductance  of  coil  ordinarily  caused  by  rock  irregularities  is  avoided 
in  design  that  is  also  independent  of  frecpiency 

By  HAROLD  MOONEY 


ilsatotant  Professor  of  Geophi/sics 
Unirersity  of  Minnesota 
Minneapolis,  Minn. 


INTERPRKTATION  of  aeromaRnetic 
measurements  must  trenerally 
be  made  in  terms  of  maRnetic  rock 
studies  since  the  maRnetic  effect 
produced  by  a  Riven  structure  de¬ 
pends  upon  the  contrast  between  it 
and  surroundinR  rock.  The  instru¬ 
ment  to  be  described  was  developed 
for  measurinR  maRnetic  suscepti¬ 
bility  of  rocks  in  place. 

All  previously  published  data  on 
the  maRnetic  su.sceptibilities  of 
rocks  have  been  based  on  laboratory 
methods  usinR  a  few  Rrams  of 
sample.  It  has  been  shown'  that 
many  such  measurements  are 
needed  to  de.scribe  adequately  the 
maRnetic  properties  of  a  larRe  rock 
body. 

Reducing  Errors 

Measurements  made  on  the  rock 
in  place  should  reduce  samplinR 
errors,  since  the  effective  volume  of 
rock  under  measurement  is  several 
thousand  times  Rreater  than  for 
laboratory  measurements.  It  should 
eliminate  chanRes  in  magnetic 
properties  produced  by  crushing  or 


Surreya  with  aanaitWa  maqnatomatar  auspandad  balow  plana  bidlcala  poaalbla 
praaanca  oi  iron  ora  and  oil  in  lond  balow 


grinding,  eliminate  demagnetiza¬ 
tion  errors  and  permit  direct  cor¬ 
relation  with  geology. 

The  basic  instrument  con8i.sts  of 
three  coils  and  a  portable  bridge 
for  measuring  mutual  inductance. 
Coils  A  and  B  are  conne<*ted  in  .ser¬ 
ies,  so  wound  that  their  fields  nearly 
cancel  at  the  position  of  coil  C. 
Mutual  inductance  between  C  and 


Table  I — Coil  CharacteristicB 


C.oil  \ 

Coil  B 

Coil'C 

Hatliiis  in  Cm 

9  8 

31  0 

9.8 

Number  of  Turns 

227 

20<> 

200 

No.  29  f  orme  n 

Resistance  in  Ohms 

39  1 

109  0 

31. ."i 

Self  Induetiinre  in  Mh 

<>•  O 

719 

18  .339* 

*KITective  value,  de¬ 
termined  indirectly 

Mutual  Inductance  with 
Coil  C  in  Mb 

-2  331 

-h2..'»l3 

(Calculated 

the  system  A  and  B  then  reduces  to 
a  small  value,  about  200  Mh  for  the 
particular  arrangement  used  here. 
When  the  assembly  is  placed  on  a 
rock  surface,  asymmetry  of  the  coil 
.system  causes  the  mutual  induct¬ 
ance  to  change.  Magnetic  suscepti¬ 
bility  of  the  rock  can  be  related  to 
measurable  electrical  quantities 
through  the  following  analysis. 

The  mutual  inductance  between 
two  coaxial  circular  coils  is 

r  lit  Hi  V  rr»7 

[  (  1  -y)  A'  -  /?]  Mh,  (1) 

where  K(t)  and  E  (t)  are  complete 
.elliptic  integrals  of  the  first  and 
second  kind.s,  f*  =  4  r,r,/[(r,  r,)’ 

-f  2*]  and  n,  r  and  z  represent 
respectively  number  of  turns. 


ELECTRONICS  — October,  1953 


Analysis  oi  olrborns  magnetomster  iindings  depends  upon  field  surreys.  Portable 
instrument  mounted  on  tripod  is  also  used  directly  abore  rock  formations 


radius  in  cm,  and  axial  offset  in  cm. 

Smythe°  derive.s  an  equivalent 
equation.  The  change  in  mutual  or 
self-inductance  owin^  to  the  rock 
can  be  calculated  in  terms  of  the 
mutual  inductance  between  a  par¬ 
ticular  coil  and  the  imaKC  of  the 
same  or  another  coil.  The  imaj^e, 
of  strenffth  27cfc/(l-t-2itfc) 
where  k  represents  majrnetic  sus¬ 
ceptibility,  is  located  at  the  reflec¬ 
tion  position. 

Inductance  Calculation 

To  illustrate,  the  mutual  induct¬ 
ance  between  two  coplanar  coils  5 
cm  above  the  level  surface  of  a  rock 
of  susceptibility  k  would  Vje  de¬ 
termined  from  the  above  formula 
with  2  =  0.  The  change  in  mutual 
inductance  AM  due  to  the  rock 
would  be  calculated  by  the  same 
formula  with  2  =  10  and  M  multi¬ 
plied  by  2  It  fc/(l  -f  2  X  fc).  A 
change  in  self-inductance  can  be 
computed  as  the  mutual  inductance 
between  the  coil  and  its  imafje. 

It  is  convenient  to  separate  each 
of  the  results  into  a  factor  G  de¬ 
pendent  on  the  geometry  of  the  sys¬ 
tem  and  a  factor  k/(l  +  2  n  k)  in- 
volvintr  only  rock  susceptibilities. 
The  effects  produced  by  the  rock 
can  then  be  written  as  a  change  in 
mutual  inductance  AM  =  G,k/(l  -f 
2  1C  fc)  and  a  change  in  self-induct¬ 
ance  AL  =  G,k/(1  -f  2  1C  fe),  where 
each  G  is  the  sum  of  one  or  more 
terms  in  the  form  of  Eq.  1.  Typical 
values  for  G,  and  G,  are  9,608  and 
10,220  microhenrys,  calculated  for 


the  dimensions  shown  in  Fig.  1. 

Let  it  be  assumed  that  the  mag¬ 
netic  properties  of  the  rock  have 
changed  the  apparent  coil  constants 
to  M  +  A  M,  L,  -f  A  Lr,  and  R, 
+  \  R,]  the  bridge  is  now  found 
to  balance  at  A  4-  A  R,. 

By  substituting  these  new  values 
into  the  balance  conditions  shown 
in  Fig.  2  it  may  be  shown  that 


A/?»  M  A  Lc  —  Lc  A  M 

■/?,  Tf.; -'MHM  +“a  MT  (2) 


where  the  changes  are  not  re¬ 
stricted  to  small  values  because 
products  such  as  A  A  M  have  not 
been  dropped.  Approximating  Lc 
—  M  by  Lc,  the  final  relationship 
becomes 


Affi 


k  /?2  "4"  Ri 


G,  -  R,  G, 


1  -f  2  ir  k  (3) 


The  bridge  readings  give  R,,  A  R, 
and  (from  the  balance  conditions) 
M.  The  unknown  k  can  then  be 
calculated  from  the  electrical  and 
geometrical  constants  of  the  sys¬ 
tem.  In  principle,  M  should  be  con¬ 
stant  for  a  given  coil  arrangement, 
but  temperature  change  and  me¬ 
chanical  shock  produce  small 
changes  that  cannot  be  neglected. 

For  this  reason  each  suscepti¬ 
bility  determination  is  preceded  by 
a  base  reading  of  R„  on  k  tripod 
well  away  from  the  rock.  A  small 
correction  for  the  effect  of  the  rock 
must  be  applied  to  the  tripod  read¬ 
ing.  In  practice,  Eq.  3  is  plotted  as 
a  calibration  curve  of  fe  vs  A  R„ 
using  three  values  of  R,  as  param¬ 


eter  for  each  point  of  the  curve. 

The  unusual  coil  arrangement  of 
Fig.  1  minimizes  an  important 
source  of  error,  that  due  to  irregu¬ 
larities  of  the  rock  surface.  The 
calibration  equation  assumes  an 
infinite  plane  surface;  failure  to 
satisfy  these  assumptions  may  pro¬ 
duce  large  errors. 

Rock  Irregularities 

It  has  been  shown*  that,  for  this 
instrument,  a  hemisphere  of  50-cm 
radius  will  approximate  an  infinite 
half  space.  In  addition,  Eq.  3  can 
be  used  to  demonstrate  that,  with  a 
proper  choice  of  coil  arrangement, 
the  electrical  change  A  /2,  produced 
by  a  given  rock  can  be  made  to  pass 
through  a  maximum  as  the  coils 
are  lifted  from  the  rock  surface. 
The  maximum  occurs  at  F  =  3.3  cm 
in  Fig.  1. 

At  the  peak,  therefore,  small 
errors  in  measuring  F  produce  only 
slight  errors  in  A  f?,.  This  predicted 
effect  has  been  verified  experiment¬ 
ally.  To  the  extent  that  surface 
irregularities  are  equivalent  to  an 
error  in  measuring  F,  the  coil  ar¬ 
rangement  of  Fig.  1  will  minimize 
their  effect. 

Paterson*  and  Duflfin*  have  de¬ 
scribed  instruments  for  determin¬ 
ing  magnetic  susceptibility  on  rock 
outcrops.  Paterson  measured  the 
change  of  self-inductance  of  a  coil 
laid  on  the  rock;  Duffin  measured 
mutual  inductance  for  the  three 
coplanar  coils  of  a  model  625  mine 
detector.  Maximum  sensitivity  for 
both  instruments  coincides  with 
maximum  variation  with  distance 
from  the  rock  surface,  as  shown  in 
Fig.  3.  As  a  result,  surface  irregu¬ 
larities  can  cause  large  errors. 

To  provide  comparative  data  on 
outcrop  vs  laboratory  measure¬ 
ments,  a  laboratory  instrument 
similar  to  one  described  by  Duffin 
was  constructed.  Coils  were  so 
wound  that  the  same  measuring  cir¬ 
cuit  could  be  used  as  for  the  outcrop 
instrument. 


Circuits 

The  complete  circuit  shown  in 
Fig.  4  includes  oscillator,  bridge 
and  detector. 

The  null-measurement  character¬ 
istic  of  a  bridge  was  chosen  over  a 
direct-reading  meter  to  avoid  im- 
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certainties  produced  by  variable 
oscillator  output  and  variable  ampli¬ 
fication.  The  circuit,  essentially  a 
Heydweiller  bridge,  has  three  fea¬ 
tures  desirable  for  this  application : 
balance  conditions  are  independent 
of  frequency,  so  oscillator  stability 
is  not  critical.  Both  variable  ad¬ 
justments  are  resistive  and  balance 
conditions  are  independent,  which 
permits  quick,  accurate  balancing. 

To  provide  the  desired  accuracy, 
changes  in  R,  must  be  measurable 
to  about  1  part  in  5,000  (although 
Ri  itself  need  not  be  known  this 
clasely).  Resistance  R,  has  been 
built  up,  therefore,  as  a  series  of 
five  fixed  and  one  variable  resistor 
as  shown  in  Fig.  4.  Individual 
shorting  switches  across  the  fixed 
resistors  permit  coarse  variation  in 
R,.  A  type-A  Helipot,  linear  within 
0.5  percent,  provides  the  required 
accuracy  in  the  variable  resistance. 

Resistance  Ri  includes  com¬ 
ponents  similar  to  Rf  It  has  not 
proved  necessary  to  measure  the 
out-of-phase  component  given  by 
R„  although  this  could  be  used  to 
determine  rock  conductivity. 

The  chief  requirement  on  the 
fixed  bridge  components  is  stability 
rather  than  precision,  since  the  ac¬ 
tual  values  can  be  measured  on  a 
laboratory  bridge.  Wire-wound  re¬ 
sistors  and  a  mica  capacitor  pro¬ 
vide  this  stability. 

Oscillator 

The  oscillator  circuit  includes  a 
1G6  duotriode  oscillator,  a  1G4  buf¬ 
fer-amplifier,  and  a  1G6  push-pull 
triode  output.  Requirements  of  the 
oscillator  include  low  harmonic  con¬ 
tent,  fair  amplitude  and  frequency 
stability,  frequency  low  enough  to 
avoid  effects  due  to  rock  conduc¬ 
tivity  and  output  voltage  sufficient 


I  ROCK  SURFACE 

D-9.3CM (VARIABLE  TO  ADJUST  MUTUAL 
INDUCTANCE) 

E'leCM 

F«33CM  WITH  COILS  ON  ROCK 
F*  118  5 CM  WITH  COILS  ON  TRIPOD 

FIG.  1 — Dwtign  of  throe-coil  oenilnq 
head 


FIG.  2 — Diagram  of  bridge  circuit  uting 
three  coils 


FIG.  3 — Improved  performance  of  new 
magnetic  instrument  shown  graphically 


to  produce  a  magnetic  field  of  U.5 
oersted  near  the  coils. 

Geologic  considerations  dictate 
the  last  requirement;  rock  suscepti¬ 
bility  varies  with  field  strength,  so 
measurements  should  be  made  at  a 
magnetic  intensity  roughly  equal  to 
that  of  the  earth.  This  requires 
about  15  V  input  to  the  bridge  cir¬ 
cuit,  a  setting  that  is  made  by 
means  of  a  dropping  resistor  at  the 
grid  of  the  buffer  tube. 

The  oscillator  combines  simplic¬ 
ity  with  stability.  The  tuned  grid 
circuit  using  a  toroidal  permalloy 
inductor  determines  the  frecjuency 
of  975  cps.  Cathode  coupling  in¬ 
troduces  negative  feedback  for 
amplitude  stability. 

The  buffer  stage  proved  neces¬ 
sary  to  maintain  good  wdveform. 
Power  is  supplied  by  three  flash¬ 
light  cells  and  a  90-volt  battery. 
The  oscillator  is  completely  shielded. 

Output  from  the  bridge  feeds 
through  a  step-up  transformer  and 
volume  control  to  the  grid  of  a 
1U4.  Two  .stages  of  class- A  R-C 
amplification  lead  to  a  cathode  fol¬ 
lower,  which  provides  an  impedance 
match  to  the  phones.  The  plate  cir¬ 
cuits  are  tuned  to  575  cps,  well  be¬ 
low  the  oscillator  frequency,  to  re¬ 
duce  harmonics.  The  maximum 
voltage  gain  is  1,325,  input  tran.s- 
former  to  phones.  This  character¬ 
istic  drops  0.5  db  at  975  cps.  4  db  at 
1,9.50  and  25  db  at  4,875  cp.s, 
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Woodra  phantom  conatractod  to  ■Imuloto  donsity  oi  tho 
human  body  ta  uaad  to  datormlno  doaaqaa  from  24-moT  madical 
batatron.  SclntUlaMon  cryatal  placad  within  phantom  tranamita 
light  to  multipliar  phototube  in  houainq.  right 


THE  BASIC  BETATRON 

Tfca  betatron  is  a  magnetic-induction  accelerator  in  which  elec¬ 
trons  ore  continuously  accelerated  in  a  circular  orbit  by  a  changing 
magnetic  field.  The  evacuated  acceleration  chamber,  or  donut,  has 
o  toroidal  shape.  The  time  rate  of  increase  of  flux  in  the  core  of 
the  magnet  at  the  center  of  the  donut  produces  a  continuous  in¬ 
crease  in  momentum  of  the  electrons. 

As  the  momentum  of  the  electrons  increoses,  the  field  intensity 
at  the  orbit  must  be  increased  to  keep  the  electrons  in  o  stable 
orbit  of  fixed  radius. 

Radial  and  vertical  stability  are  obtained  by  shaping  the  magnet 
pole  faces.  At  approximately  12  microseconds  following  zero  field, 
electrons  are  injected  into  the  donut.  The  injector  consists  of  a 
tungsten  filament  mounted  inside  o  molybdenum  grid  and  plate 
structure  having  an  opening  in  the  direction  of  injection. 

After  the  electrons  have  been  injected,  they  are  continuously 
accelerated  by  increasing  magnetic  flux.  When  the  electrons  have 
reached  the  desired  energy  they  con  either  be  brought  out  as  a 
beam  or  caused  to  strike  a  target  mounted  in  the  donut  and  pro¬ 
duce  x-rays. 

In  the  Memorial  betatron,  a  shunt  consisting  of  laminated  mag¬ 
netic  material  with  high  permeability  and  high  limit  of  saturation 
is  used  to  extract  the  beam.  It  contains  a  horizontal  slot  tongent 
to,  and  just  outside  the  equilibrium  orbit  of  the  electrons.  When 
the  electrons  have  been  accelerated  to  the  desired  energy,  an 
outomatic  pulse  through  a  coil  inside  the  equilibrium  orbit  causes 
the  instantaneous  electron  orbit  to  expand  to  larger  radii.  The 


High-Power  Betatron 

/ 

Twenty-four  mev  medical  betatron  irradiates  deep-seated  tumors  with  minimum  damage 
to  sirrrounding  tissue.  Electronic  equipment  controls  acceleration  of  electron  beam  and 

measures  high-energy  x-ray  output 


IN  THE  last  two  decades  a  variety 
of  hiKh-enerKy  accelerators 
have  been  built  to  operate  at  con¬ 
tinually  increasing  energies. 
Though  most  of  these  accelerators 
have  been  used  almost  exclusively 
for  nuclear  research,  the  betatron 
has  found  practical  applications  in 
medical  therapy  and  diagnosis  in 
hospitals  and  medical  institutes. 

Low-energy  x-ray  beams  pro¬ 
duced  by  ordinary  medical  x-ray 
ecjuipment  produce  their  maximum 
dose  on  the  skin,  do  not  penetrate 
to  great  depths  in  tissue,  are  not 
well  defined  because  of  scatter  and 
are  particularly  destructive  of  bone. 
The  high-energy  x-ray  beam  pro¬ 


duced  by  the  24-mev  betatron  at  the 
Sloan-Kettering  Institute,  Memor¬ 
ial  Center  for  Cancer  and  Allied 
Diseases,  New  York  has  been  ef¬ 
fective  in  irradiating  deep-seated 
tumors  in  the  human  body  with 
minimum  damage  to  surrounding 
tissue.  The  electron  beam  of  the 
betatron  can  be  used  in  the  treat¬ 
ment  of  lesions  near  the  surface 
with  a  minimum  of  penetration. 

Electronic  Equipment 

All  of  the  timing  and  control 
operations  of  the  24-mev  medical 
betatron,  as  well  as  associated  in¬ 
struments  for  various  measure¬ 
ments,  involve  electronic  circuits. 


Accurately  timed  pulses  a  few 
microseconds  in  duration  are  re¬ 
quired  for  injection  of  the  elec¬ 
trons  and  expansion  of  the  orbit. 
This  pulse  timing  is  critical  and 
must  be  adjustable  to  a  fraction  of 
a  microsecond. 

Primary  Power  Circuit 

The  primary  betatron  power  cir¬ 
cuit  is  shown  in  Fig.  1.  The 
primaries  of  the  static  frequency- 
tripling  transformers  are  wye 
connected  and  the  .secondaries  are 
in  delta  connection.  In  the  satura¬ 
tion  range  of  the  silicon-steel  trip- 
ler  transformers,  the  third  har¬ 
monic  is  approximately  60  percent 
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of  the  fundamental.  The  other 
harmonics  are  suppressed  or  neg¬ 
ligible.  A  capacitor  neutralizes 
the  inductance  of  the  tripling 
transformer.  The  capacitance  in 
the  tuned  betatron  circuit  consists 
of  four  banka  of  air-cooled  capaci¬ 
tors  with  approximately  41  i  iif  in 
each  bank. 

An  auxiliary  transformer  pro¬ 
vides  180-cps  power  for  other  cir¬ 
cuits.  The  betatron’s  main  tuned 
circuit  is  resonated  by  varying  the 
number  of  capacitors  in  the  bank 
or  by  varying  the  inductance.  The 
inductance  can  be  adjusted  by 
changing  the  air  gap  in  the  three 
legs  of  the  betatron  magnet. 


Injection  of  electrons  occurs  in 
a  burst  a  few  micro.seconds  in  dur¬ 
ation  about  12  microseconds  after 
the  magnetic  field  passes  through 
zero.  Injection  voltage  and  injec¬ 
tion  time  are  related  so  that  the 
momentum  of  the  injected  elec¬ 
trons  will  equal  the  momentum 
equivalent  of  the  magnetic  field  of 
the  equipment. 

Injection  voltage  is  usually  set 
somewhere  in  the  neighborhood  of 
60,000  volts,  which  corresponds  to 
12  microseconds  after  zero-field 
time  for  the  24-mev  betatron. 

Figure  2,  shows  the  es.sential 
features  of  the  injection  circuit. 
Capacitor  C  is  periodically  charged 


through  the  power  supply  and  is 
di.scharged  when  the  5C22  hydro¬ 
gen  thyratron  is  triggered.  The 
capacitor  discharges  into  the  in¬ 
jector  pulse  transformer  producing 
a  secondary  pulse  of  60  kv,  nega¬ 
tive  with  respect  to  ground. 

Pulsing 

The  output  winding  of  the  fila¬ 
ment  transformer  is  connected  to 
the  pulse-transformer  secondary 
so  that  the  betatron’s  filament  is 
pulsed  approximately  60  kv  nega¬ 
tive  with  respect  to  the  plate  which 
is  grounded.  A  grid  structure 
partially  surrounds  the  filament  and 
is  attached  to  it.  The  grid  focuses 


Tk«  presence  of  this  magnetic  shunt  inside  the  donut  perturbs 
the  orbit  somewhat  at  injection  time  and  prevents  the  capture  by 
the  orbit  of  all  the  injected  electrons.  This  effect  is  minimixed  by 
plocing  around  the  shunt  a  coil  that  is  energized  at  injection  time 
in  such  a  way  as  to  oppose  the  magnetic  field  induced  in  the 
shunt. 


f  =  3  X  10  ^  Hr  —  0.51 


shunt  provides  a  field-free  region  where  electrons  entering  the  slot 
con  eKope  the  guiding  magnetic  field. 


where  H  is  expressed  in  gauss,  r  in  cm,  ond  E  in  mev  Lr  the 
Memorial  betatron,  H  is  a  little  over  4,000  gauss,  r  is  about  20  cm 
and  the  maximum  energy  is  24  mev.  To  reach  this  energy  the 
electron  mokes  approximately  250,000  revolutions  during  the 
quarter  cycle  of  1/720  second 


Batotron  control  room  has  water  window  through  which  oper¬ 
ator  can  watch  patient  under  radlaUon.  High-energy  x-ray  beam 
mokes  possible  treatment  oi  deep-seated  tumors  with  minimum 
damage  to  surrounding  tissue 


X-rays  ore  produced  by  having  an  occeleroted  beam  of  electrons 
strike  a  target.  The  relative  efficiency  of  electrons  for  the  produc¬ 
tion  of  x-rays  depends  on  their  energy  and  the  atomic  number  of 
the  target  moteriol.  The  higher  the  energy  of  the  electron  and  the 
greater  the  otomic  number  of  the  target  material,  the  greater  is 
the  percentage  of  the  energy  of  the  electron  that  will  produce 
x-rays. 


As  is  true  of  all  x-ray  spectro  produced  by  electrons  striking  a 
target,  the  spectrum  of  x-rays  from  the  betatron  is  continuous. 
The  maximum  energy  of  the  x-rays  is  determined  by  the  maximum 
energy  of  the  electrons.  Taking  into  consideration  the  relativistic 
change  of  moss  of  the  eelctron,  the  moximum  energy  of  the  beta¬ 
tron  is 
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side  of  normal  zero-field  time.  pulse  from  a  winding  on  another 

strip  of  high-permeability  material 
on  the  same  pulse  transformer 

The  entire  injector  structure  is  used  to  trigger  the  injector  cir- 
at  a  larger  radius  than  the  equi-  cuit.  A  separate  bias  winding  is 
librium  orbit.  If  all  the  injected  provided  for  this  strip  so  that  the 
electrons  are  to  be  captured  in  the  actual  time  at  which  the  thyratron 
equilibrium  orbit,  it  is  important  is  triggered  can  be  varied  to  pro- 
that  they  do  not  strike  the  injector  duce  maximum  capture  of  electrons 
structure  on  their  first  few  revolu-  during  injection, 
tions  after  injection.  This  requires 
that  their  instantaneous  orbit 
radius  be  rapidly  contracted  to  the 
radius  of  the  equilibrium  accelerat¬ 
ing  orbit. 

Contraction  of  the  orbit  of  the 
rotating  electrons  at  the  critical 
injection  time  is  facilitated  by  pro¬ 
viding  flux  in  opposition  to  the 
main  field  flux  by  the  circuit  of 
Fig.  3A.  Two  coils  having  a  radius 
slightly  greater  than  the  normal 
orbit  are  located  on  the  poles  of 
the  betatron,  one  above  and  one 
l>elow  the  donut.  When  the  GL- 
5G32  thyratron  is  triggered,  the 
contractor  coils  are  essentially 
.shorted  through  a  25-ohm  resistor. 

The  main  magnetic-field  flux  pa.ss- 
ing  through  these  coils  will  induce 
a  counteracting  flux  in  the  opposite 
direction  that  serves  to  contract  the 
orbit. 

Since  the  thyratron  is  triggered 
at  zero-field  time  when  the  time 
rate  of  change  of  flux  is  maximum, 
the  contraction  effect  is  also  maxi¬ 
mum  at  this  time.  As  the  mag¬ 
netic-field  intensity  increases  and 
the  time  rate  of  flux  change  de¬ 
creases,  this  contraction  effect  be¬ 
comes  less  important,  disappearing 
by  the  time  maximum  acceleration 
is  reached. 

The  thyratron  is  triggered  by  a 


the  electrons  from  the  filament 
towards  the  opening  in  the  plate. 
The  plate  and  grid  are  constructed 
of  molybdenum,  and  the  filament  is 
made  of  thoriated-tungsten  wire. 

The  trigger  pulse  originates  in  a 
secondary  winding  on  a  strip  of 
high-permeability  material  across 
the  gap  of  the  pulse  transformer 
in  the  primary  betatron  circuit. 
This  strip  is  saturated  during  all 
of  the  cycle  except  when  the  cur¬ 
rent  and  magnetic  field  pass 
through  zero.  The  reversal  of  flux 
in  this  strip  at  that  time  induces 
the  trigger  pulse  at  zero-field  time. 
A  bias  winding  fluxes  the  strip 
to  change  the  time  at  which  the 
strip  actually  passes  through  its 
zero-field  value.  By  changing  the 
current  in  the  bias  winding  the 
pul.se  can  l>e  varied  for  approxi¬ 
mately  40  microseconds  on  either 


Contraction 


Expansion 

To  produce  x-rays  the  electrons 
are  deflected  from  their  normal 
equilibrium  orbit  and  caused  to 
strike  a  target.  In  this  betatron 
the  target  is  mounted  on  the  end 
of  the  injector,  just  outside  the 
normal  equilibrium  orbit.  To  strike 
the  target,  the  radius  of  the  beam 
orbit  must  be  increased.  The  flux 
through  the  orbit  is  increased  by 
passing  a  current  pulse  through 
two  series-connected  coils  located 
above  and  below’  the  donut  on  the 
poles  of  the  betatron.  The  coils 
have  a  radius  slightly  smaller  than 
the  equilibrium  orbit.  Figure  3B 
shows  the  circuit  employed  to  pass 
the  current  pulse  through  these 
coils. 

Since  the  electrons  have  their 
maximum  energy  when  the  mag¬ 
netic  field  has  reached  its  maximum 
value,  expansion  is  timed  to  occur 
at  the  end  of  the  quarter  cycle 
when  the  field  is  at  its  maximum. 
Capacitor  C,  of  Fig.  3B,  is  periodi¬ 
cally  charged  through  an  F'G-280 
mercury-vapor  rectifier.  The  power 
source  can  be  either  the  auxiliary 
transformer  in  the  primary  beta¬ 
tron  circuit  or  a  couple  of  windings 
around  one  of  the  legs  of  the  beta¬ 
tron  magnet.  When  the  GL-415 
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Porcelain  donut  ol  modical  bolatron  can  be  teen  between  maqnet-coU  boxes.  Output 
tube  and  monitorinq  apparatus  are  mounted  on  heaxUr  shielded  door,  rlqbt 


ignitron  is  triggered,  C  will  be 
discharged  through  the  two  coils 
on  the  poles  of  the  betatron  adding 
to  the  flux  provided  by  the  main 
betatron  coils. 

The  ignitron  is  fired  by  the  dis¬ 
charge  of  the  C'  that  occurs  when 
the  KU-673  thyratron  is  triggered. 
This  thyratron  fires  when  its  grid 
passes  through  zero  value  and  be¬ 
comes  positive.  The  grid  is  con¬ 
nected  to  a  leg  turn  so  that  its 
potential  varies  sinusoidally  90  deg 
out  of  phase  with  the  magnetic- 
field  intensity.  This  phase  relation 
causes  the  expansion  pulse  to  occur 
when  the  magnetic  field  is  at  its 
maximum  value. 

A  variation  of  a  few  microsec¬ 
onds  in  the  firing  time  of  this  cir¬ 
cuit  will  not  cause  any  important 
variation  in  the  maximum  energy 
of  the  electrons,  since  the  mag¬ 
netic-field  intensity  changes  slowly 
near  its  peak  value. 

Beam  Monitor 

When  the  betatron  is  being  used 
to  produce  x-rays  the  beam  is  moni¬ 
tored  by  an  ionization  chamber. 
This  chamber  is  -mounted  on  the 
inside  of  the  lead  shield  in  front 
of  the  betatron  in  the  path  of  the 
x-ray  beam.  The  ion  chamber  con¬ 
sists  of  nine  aluminum  plates,  two 
millimeters  apart.  The  chamber  is 
sealed  air  tight  so  that  its  calibra¬ 
tion  will  not  change  with  fluctua¬ 
tion  in  ambient  pressure  and 
temperature.  A  385-volt  potential 
difference  between  aluminum  plates 
is  supplied  by  the  circuit  shown 
in  Fig.  4. 

This  circuit  uses  the  ionization 
collected  in  the  ion  chamber  to  give 


a  continuous  indication  of  the  rate 
of  x-ray  output,  and  also  .to  inte¬ 
grate  the  total  output  in  any  de¬ 
sired  interval  of  time. 

Upon  irradiation,  capacitor  C  is 
di.scharged.  The  potential  of  the 
grid  of  the  2A3  triode  is  about 
—386  volts,  which  is  also  the  po¬ 
tential  of  the  collecting  plates  in 
the  ion  chamber.  As  a  result  of 
the  irradiation  and  the  consequent 
production  of  ionization  in  the  gas 
of  the  monitor  ion  chamber,  a 
charge  accumulates  on  C  and  the 
potential  of  the  2A3  grid  begins 
to  increase  expotentially. 

The  2A3  is  a  low  grid-current 
triode  and  extreme  measures  are 
taken  to  prevent  any  leakage  from 
the  grid  to  other  electrodes.  The 
2A3  is  coupled  as  a  cathode  fol¬ 


lower  to  the  grid  of  the  502A 
thyratron. 

Before  the  grid  of  the  2A3  has 
increa.sed  sufficiently  to  affect  the 
collection  efficiency  of  the  ion 
chamber,  the  502A  fires,  operating 
a  relay  that  di.scharges  C,  and  re¬ 
turns  the  potential  across  the  ion 
chamber  to  385  volts.  At  the  same 
time  the  relay  also  operates  a  me¬ 
chanical  counter.  By  adjusting 
circuit  constants  the  mechanical 
counter  can  be  made  to  indicate  a 
specific  number  of  roentgens  in  the 
x-ray  beam. 

Indication  of  the  continuous  rate 
of  x-ray  production  is  accomplished 
by  the  amplifier  circuit,  which  in¬ 
cludes  the  6C8G  triode.  The  po¬ 
tential  across  grid  resistor  R  is 
proportional  to  the  rate  of  charg¬ 
ing  of  C.  This  potential  appears  on 
the  grid  of  one  of  the  triode  sec¬ 
tions  and  determines  the  potential 
drop  across  R.  The  unbalance  of 
the  cathode  resistor  network  of  the 
6C8G  is  indicated  by  the  meter  and 
is  proportional  to  the  rate  of  x-ray 
production.  The  timing  controls  of 
the  injector  and  contractor  circuits 
are  adjusted  to  maximize  the  rate 
indicated  by  the  meter. 

Pulse  Monitor 

The  actual  width  of  the  x-ray  or 
electron  pulses  from  the  betatron 
can  be  displayed  on  an  oscilloscope 
by  the  circuit  in  Fig.  6.  The  radia¬ 
tion  burst  is  detected  in  an  anthra- 


FIG.  4 — Baaa-monllor  circuit  meaxurM  beam  intanalty  luinq  ion  chombor  and  Indl- 
catM  total  expoturo  on  mochanical  counter 
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c^ne  crystal.  Fluorescence  caused 
in  this  crystal  by  absorption  of  the 
radiation  is  amplified  by  a  1P21 
multiplier  phototube.  This  signal 
is  applied  to  the  grid  of  a  6AK5 
used  as  a  cathode  follower  to  feed 
an  oscilloscope. 

The  anthracene  crystal  has  a 
response  time  of  10**  sec  and  radia¬ 
tion-pulse  widths  of  less  than  a 
microsecond  are  easily  displayed. 
The  width  of  the  betatron  beam 
can  be  varied  from  less  than  a 
microsecond  to  over  100  microsec¬ 
onds.  The  injection  pulse  can  be 
displayed  simultaneously  on  the 
oscilloscope  with  the  radiation 
pulse,  and  the  time  between  these 
pulses,  normally  1/720  sec,  can  be 
measured. 

Beam’Bnergy  Control 

The  maximum  energy  of  the 
x-ray  beam  or  the  absolute  energy 
of  the  homogenous  external  elec¬ 
tron  beam  can  be  varied  from  2 
to  24  mev.  This  is  accomplished  by 
varying  the  maximum  amplitude 
of  the  magnetic-field  intensity.  The 
internal  electron  beam  is  still  ex¬ 
panded  against  the  target  or  into 


the  magnetic  shunt,  depending 
upon  whether  an  x-ray  or  electron 
beam  is  desired,  when  the  field  is 
at  its  maximum.  The  energy  is 
proportional  to  the  value  of  this 
maximum-field  intensity  at  the 
orbit. 

Calorimotric  Measurement 

Although  the  output  of  the  beta¬ 
tron  is  continuously  monitored  with 
a  ion  chamber,  a  further  measure¬ 
ment  is  necessary  for  absolute 
calibration.  This  is  accomplished 
by  totally  absorbing  the  x-ray  beam 
in  a  thermally  insulated  absorbing 
block.  Under  certain  conditions  the 
total  heat  rise  in  this  block  is  equal 
to  the  total  energy  absorbed  from 
the  beam. 

The  temperature  ri.se  in  the  ab- 
.sorbing  block  is  measured  with 
thermistors.  A  thermistor  in  one 
arm  of  a  bridge  circuit  is  mounted 
in  the  beam-absorbing  block  and 
a  thermistor  in  a  nonirradiated 
block  is  u.sed  in  an  opposite  arm. 
Precision  resistors  are  used  in  the 
other  arms  of  the  bridge  and  the 
unbalance  of  the  bridge  is  amplified 
by  a  chopper  amplifier. 


FIG.  S — Pul*«  monitor  moaturoi  dura¬ 
tion  oi  radiation  bur*t  from  botatron 


FIG.  6 — Absorption  cooiiicionts  oi  body 
tissuos.  At  hiqhor  beam  energies  the 
absorption  eaiues  are  about  the  same 

Use  of  a  chopper  amplifier  makes 
it  po.ssible  to  utilize  a-c  amplifier 
stability  for  a  'small  d-c  signal. 
The  output  of  this  amplifier  is 
recorded  on  a  strip-chart  recorder. 
It  is  possible  to  measure  tempera¬ 
ture  changes  of  the  order  of  lO"* 
deg  C  with  this  calorimeter. 

Automatic  Isodosimetry 

In  conducting  a  cancer  treatment 
with  the  betatron  it  is  important 
for  the  doctor  to  know  precisely 
what  dose  he  is  giving  the  lesion 
and  any  other  irradiated  portions 
of  the  patient’s  body.  The  absorp¬ 
tion  of  radiation  by  the  human 
body  can  be  simulated  very  closely 
by  water  or  with  wood  having  a 
unit  density.  A  large  water  bath 
used  for  dose  measurements  is 
shown  in  the  photograph.  A  small 
ionization  chamber  is  positioned 
inside  the  water  tank,  usually 
termed  a  water  phantom,  to  meas¬ 
ure  ionization.  An  ion  chamber  is 
located  on  the  end  of  a  rod  attached 
to  a  preamplifier.  The  output  of 
the  preamplifier  goes  to  a  d-c  linear 
amplifier  in  the  control  room.  The 
actual  position  of  the  small  ion 
chamber  in  the  water  phantom  can 
be  controlled  from  the  control  room 
by  synchro  motors.  The  betatron 
output  is  measured  by  an  ion  cham- 


Wotvr  both  with  ton  chombnr  used  ior  plotting  isodose  curres  thot  indicate  regions 
oi  like  dosage  produced  by  x-roy  beam 
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ber  connected  to  another  d-c  am¬ 
plifier  and  the  ratio  of  these  two 
ion  currents  is  measured  by  a 
third  amplifier.  By  making  ratio 
measurements,  fluctuations  in  the 
output  of  the  betatron  do  not  affect 
the  measured  dose  distributions. 

A  scintillation  crystal  and  multi¬ 
plier  phototube  can  be  used  al¬ 
ternatively  with  the  ion  chamber 
and  preamplifier. 

A  servo  loop  to  balance  the  out¬ 
put  of  one  amplifier  against  the 
other  is  used  to  obtain  the  ratio. 
By  incorporating  the  position  of 
the  small  detecting  ionization 
chamber  into  the  overall  servo 
loop,  a  balance  is  obtained  for  any 
preset  ratio.  An  isodose  curve 
representing  the  contours  of  the 
region  in  which  the  dose  is  uni¬ 
form,  is  obtained  when  the  detector 
chamber  is  scanned  across  the 
x-ray  beam,  A  complete  set  of  iso¬ 
dose  curves  can  be  obtained  auto¬ 
matically  for  a  horizontal  plane. 
As  showm  in  the  illustration,  wood 
phantoms  can  also  be  used  for  de¬ 
termination  of  the  dose  at  any 
desired  point  in  a  simulated  human 
body.  The  lungs  are  represented 
with  cork,  and  air  passages  are 
present  as  in  the  normal  body. 
Films  are  also  used  as  well  as  ion 
chambers  and  scintillation  cry.stals 
in  this  phantom. 

Medical  Applications 

U.se  of  high  energy  betatron 
x-rays  in  cancer  therapy  has  the  ad¬ 
vantage  of  low  akin  dose.  Great 
penetration  is  also  possible  because 
of  the  high  energy  of  the  x-rays, 
making  it  possible  to  produce  an 
effective  dose  at  great  depths  in  the 
body. 

Maximum  radiation  dose  is  pro¬ 
duced  3  to  5  cm  below  the  akin  of 
the  patient  and  aide  scatter  is 
negligible.  At  these  energies  the 
beam  is  well  defined  permitting 
effective  localization  of  the  dose. 
As  indicated  in  Fig.  6,  when  high- 
energy  x-rays  are  used,  bone  does 
not  absorb  any  more  per  unit  mass 
than  tissue.  This  consideration  re¬ 
moves  a  serious  li.mitation  present 
in  lower-voltage  therapy. 

In  Fig.  7,  top,  the  path  of  a  high- 
, energy  x-ray  beam  from  the  beta¬ 
tron  is  shown  on  a  film.  This  film 
was  mounted  inside  a  block  of 
tissue-like  material  and  exposed 


with  the  film  parallel  to  the  x-ray 
beam.  The  film  density  is  propor¬ 
tional  to  radiation  dose.  The  mini¬ 
mum  dose  on  the  skin,  the  maxi¬ 
mum  at  a  depth  of  a  few  cm,  the 
lack  of  side  scatter  and  the  great 
penetration  are  evident.  These 
factors  make  this  type  of  beam 
particularly  applicable  to  deep- 
seated  lesions  in  the  human  body. 

Absorption  of  Electrons 

Absorption-  of  electrons  is  quite 
different  from  the  absorption  of 
x-rays.  In  a  substance  of  low  atomic 
number  such  as  w'ater  or  human  tis¬ 
sue,  over  90  percent  of  the  energy 
of  the  electron  will  be  absorbed  by 
ionization  and  excitation  processes. 


FIG.  7 — The  M-ror  b*ain,  lop,  producM 
a  narrow  boom  of  groat  ponotrotion  In 
phanton  body  wltb  minimum  oxpoouro 
noar  tho  auriaco.  High-onorgy  oloctron 
boom,  bottom,  boa  uniform  oxpoaura  to  a 
doflnilo,  odjuatablo  dopth.  Rodiographa 
not  to  acolo 

These  processes  occur  with  uniform 
probability  over  most  of  the  length 
of  the  electron  track.  As  a  conse¬ 
quence,  the  energy  dissipated  by 
the  electrons  is  fairly  uniform 
along  the  beam  and  terminates  very 
abruptly  at  a  definite  range.  The 
range  of  the  electrons  in  tissue  or 
water  is  directly  proportional  to 
the  energy.  An  approximate  rule 
is  that  the  electrons  penetrate  1  cm 
for  every  2  mev  of  energy. 

Figure  7  shows  the  density  path 
in  a  film  exposed  parallel  to  a 
17-mev  electron  beam  from  the 
betatron.  There  is  a  definite  maxi¬ 
mum  depth  of  penetration  propor¬ 
tional  to  the  incident  energy.  The 
rate  of  decrease  near  the  end  of 
the  penetration  is  steep,  so  that 


healthy  tissue  at  greater  depths  is 
not  exposed.  The  dose  is  uniform 
from  the  surface  to  the  end  of 
penetration,  making  the  high- 
energy  electron  beam  applicable  for 
the  treatment  of  lesions  adjacent 
to  the  body  surface.  The  lesion  will 
be  exposed  uniformly,  from  the 
skin  to  any  desired  depth,  with  . 
rapid  decrease  of  radiation  dose 
immediately  beyond  the  lesion. 

Diagnostic  Applications 

High-energy  x-rays  also  have 
diagnostic  applications.  Low-en¬ 
ergy  x-rays  are  absorbed  in  bone 
to  a  greater  extent  than  in  tissue. 
This  is  advantageous  in  making 
radiographs  since  the  greater  ab¬ 
sorption  in  bone  will  cause  the  bone 
to  stand  out  sharply  relative  to 
tissue.  However,  there  are  other 
applications  in  which  it  is  desired 
that  the  contrast  of  bone  not 
be  great  relative  to  tissue.  For 
such  applications,  the  high-energy 
x-rays  produced  by  the  betatron 
are  advantageous. 
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Microsecond  Timer 

Velocity  of  shock  wave  traveling  down  a  concrete  beam  is  measured  by  microsecond  inter¬ 
val  timer  during  nondestructive  elasticity  test.  Timer  has  one-microsecond  accuracy 
and  is  useful  in  a  wide  variety  of  timing  applications 


By  J.  H.  J.  FILTER 

National  Phynical  Laboratory 

South  African  Council  for  Scientific  and  Industrial  liesearch 
Pretoria,  South  Africa 


Elasticity  of  concrete  beams 
may  be  determined  nonde- 
structively  by  a  microsecond-inter¬ 
val  timer  used  in  conjunction  with 
two  phonograph  pickups.  The 
timer  operates  by  measuring  volt¬ 
age  across  a  capacitor  charged 
from  a  constant-current  source 
during  the  interval  of  interest.’  It 
has  five  ranges  covering  time  in¬ 
tervals  from  60  to  6,000  microsec¬ 
onds.  Its  accuracy,  independent  of 
tube  characteristics,  is  ±  one 
microsecond  or  ±.  two  percent 
whichever  is  larger. 

In  a  long  thin  beam  K=:(E/d)'* 
where  K  =  velocity  of  longitudinal 
compression  waves  in  the  beam ;  E, 
Young’s  modulus  of  elasticity;  and 
d,  density  of  the  material. 

The  instrument  measures  the 
time  taken  for  a  longitudinal  shock 
wave,  applied  at  one  end  of  the 
beam,  to  pass  two  phonograph  pick¬ 
ups  placed  a  convenient  and  known 
distance  apart.  Assuming  d  is 
known,  K  and  hence  E  can  be  cal¬ 
culated.  The  instrument  can  also 
be  u.sed  for  a  large  variety  of  other 
timing  applications. 

Circuit  Design 

A  block  diagram  of  the  system 
is  shown  in  Fig.  1.  The  amplified 
pulses  from  the  pickups  actuate 
switching  circuits  that  start  and 
stop  a  constant  charging  current 
through  a  capacitor.  The  voltage 
across  the  capacitor  is  measured 
and  is  proportional  to  the  time 
taken  for  the  shock  wave  to  pass  the 
pickups. 

The  circuit  is  shown  in  Fig.  2. 


Pentode  V,  controls  the  current 
through  the  timing  capacitor,  the 
voltage  across  which  is  measured 
by 

Switching  the  current  through  a 
pentode  can  be  done  by  any  one  or 
more  of  its  three  grids.  However, 
the  current  through  V,  is  switched 
by  the  control  grid  only ;  the  magni¬ 
tude  of  the  current  passed  is  regu¬ 
lated  by  adjusting  the  screen  volt¬ 
age.  This  has  the  disadvantage 
that  the  pentode  cannot  be  com¬ 
pletely  cutoff  as  the  screen  is  at  a 
positive  potential. 

The  charging  current  must  be 
large  so  that  the  ratio  of  charging 
to  discharging  or  cutoff  current  is 
large.  Investigation  of  several  pen¬ 
todes  showed  that  all  types  gave  the 
same  order  of  cutoff  current.  A 
type  6AG7  was  chosen  since  it  can 
handle  fairly  large  currents  and, 
because  of  its  high  transconduc¬ 
tance,  the  bias  voltage  excursions 
can  be  relatively  small.  The  plate 
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current  of  the  6AG7  is  constant  for 
fairly  large  variations  in  plate 
voltage,  thus  providing  a  good  con¬ 
stant-current  source. 

For  the  vacuum-tube  voltmeter 
Va  a  differential  amplifier  was  used 
to  give  a  linear  voltage  scale  and 
minimize  the  effect  of  changes  in 
tube  constants  and  of  power-supply 
variations.  Best  results  were  ob¬ 
tained  when  the  meter  was  more  or 
less  critically  damped.  Resistor  R, 
provides  damping  and  is  also  used 
as  a  fine-sensitivity  control  for  one 
particular  range.  The  maximum 
current  that  can  flow  through  the 
meter,  when  the  left-hand  grid  of 
V,o  is  at  zero  potential,  is  limited 
to  approximately  700  microamperes, 
thus  protecting  the  meter  against 
overloads. 

Switch  St  connects  various  re¬ 
sistors  between  the  cathodes  to 
change  the  sensitivity,  at  the  same 
time  selecting  the  capacitor  for  the 
appropriate  time  scale.  Electrical 
zero  is  adjusted  by  R,. 

The  switch  circuit  consists  of  two 
flip-flops  Vt  and  The  circuit  com¬ 
ponents  are  so  chosen  that  when 
V,t  and  V»,  are  both  cutoff  the 
voltage  at  the  grid  of  V,  is  slightly 
positive.  The  low  grid-input  resist¬ 
ance  for  positive  voltages  minimizes 
the  effect  of  any  changes  in  plate 
voltage  of  Vt4  and  on  the  voltage 
at  the  grid  of  V,.  When  either  Wa 
or  V,t  is  conducting  the  resulting 
voltage  at  the  grid  is  approximately 
—35  volts,  cutting  off  F,. 

When  the  reset  switch  S,  is  in 
position  o,  resistances  are  con¬ 
nected  in  series  with  the  negative 
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Checks  Concrete  Beams 


FIG.  2 — Vacuum-tube  voltmeter  meaeuret  potential  acroM  capacitor  charged  from  a  conitant-current  gource  during  Interval  oi  Intereet. 

Tube  Va  is  the  switch  tubo  in  the  stop  channel 


supply  to  the  j^rids  of  V,,  and  V»a, 
and  the  two  triodes  conduct.  At  the 
same  time  the  capacitor  is  dis¬ 
charged  through  R^.  The  flip-dops 
remain  reset  when  S,  is  returned 
to  position  6. 

A  negative  pulse  through  V',  cuts 
off  Via,  the  voltage  at  the  grid  of 
V,  rises  to  zero,  and  the  capacitor 
is  charged  through  A  negative 
pulse  through  V,  cuts  off  Vu,  V,, 
conducts  and  V,  is  cutoff.  Positive 
pulses  and  any  sub.sequent  negative 
pulses  cannot  alter  the  state  of  the 
flip-flops  until  they  have  been  reset. 
Neon  indicators  show  the  state  of 
the  flip-flops,  the  circuit  being  re¬ 
set  when  both  neons  glow. 

Two-stage  6AG5  amplifiers  with 
high-frequency  boost  amplify  the 
signals  from  the  pickups  that  have 
to  be  so  placed  that  a  negative  im¬ 
pulse  is  obtained  when  the  com¬ 
pression  wave  arrives.  The  sensi¬ 
tivity  is  varied  by  changing  the 
positive  bias  on  the  cathodes  of 
V.  and  V.  by  Rt. 

Various  currents,  such  as:  leak¬ 
age  through  the  capacitor,  switches 
and  tube  bases;  cutoff  current  of 


the  pentode  and  grid  current  of  the 
vacuum-tube  voltmeter  charge  or 
discharge  the  capacitor.  To  reduce 
leakage,  high-quality  components 
were  used.  The  vacuum-tube  volt¬ 
meter  could  have  been  so  designed 
that  the  grid  current  was  either 
positive  or  negative,  as  required  to 
balance  all  the  currents  for  a  cer¬ 
tain  potential  at  the  plate  of  V*. 
This  potential  could  then  have  been 
chosen  as  the  zero  of  the  vacuum- 
tube  voltmeter.  The  potential  was 
found,  however,  to  vary  with  varia¬ 
tions  both  in  pentode  cutoff  and  in 
vacuum-tube  voltmeter  grid  cur¬ 
rents  due  to  changes  in  tube 
temperature,  heater  voltage  and 
characteristics  of  different  tubes. 

Compensating  Current 

It  was  decided,  therefore  to  bal¬ 
ance  the  leakage  currents  by  in¬ 
jecting  an  adjustable  compensating 
current.  As  the  leakage  currents 
were  found  to  be  more  or  less  con¬ 
stant  with  changes  in  potential  at 
the  left-hand  grid  of  Vt,  the  com¬ 
pensating  current  had  to  be  more 
or  less  con.stant.  To  eliminate  use 


of  a  floating  battery  and  to  avoid 
to  some  extent  the  disadvantages  of 
using  a  fixed  voltage  point,  the 
compensating  current  is  injected 
through  a  100-megohm  resistor 
from  a  voltage  tapped  between  the 
plate  and  cathode  of  the  vacuum- 
tube  voltmeter.  As  the  cathode 
follows  to  some  extent  the  potential 
at  the  grid,  especially  when  the 
cathode-to-cathode  resistor  is  large, 
the  voltage  across  the  100-megohm 
resistor  tends  to  be  more  constant. 
This  gives  better  compensation  over 
the  whole  range,  especially  those 
ranges  where  the  voltage  changes 
at  the  left-hand  grid  have  to  be 
large,  and  the  meter  does  not  re¬ 
turn  to  zero  as  quickly  as  when  in¬ 
jecting  current  from  a  fixed  voltage. 

Rangh  Constants 

The  values  of  the  range  constants 
are  obtained  from  the  equation; 
V  =  I  X  t/C.  Where;  V  =  voltage 
across  capacitor  for  full  scale  de¬ 
flection  of  vacuum  tube  voltmeter; 
C,  capacitance  of  capacitor;  7, 
charging  current;  and  t,  full-scale 
time  range.  A  capacitor  charging 
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current  of  only  20  milliamperes  was 
chosen  due  to  limited  power-supply 
reRulation.  The  range  constants 
were  chosen  as  shown  below: 


Fiill-Srale 

CapaHlor 

Voltmeter  Senaitivity 

Mtcroniicuiida 

Microfarad* 

Volta  for  SOU  pA 

SO 

0  2 

S 

200 

0.2 

20 

.SOO 

0.2 

SO 

2.000 

2.0 

20 

S.OOO 

2  0 

SO 

Smaller  voltages  for  full-scale  de¬ 
flection  made  the  meter  sensitive  to 
plate-supply  voltage  and  tube  varia¬ 
tions  and  use  of  larger  voltages 
caused  errors  due  to  changes  in 
charging  current  with  plate  voltage 
of  the  pentode. 

Calibration  Technique 

Calibration  is  by  a  variable  volt¬ 
age  supply  and  voltmeter  connected 
across  the  grids  of  the  vacuum-tube 
voltmeter  with  the  negative  to  the 
left-hand  grid.  The  range  switch  is 
set  to  either  600  or  6,000  micro¬ 
seconds.  The  voltage  between  the 
grids  is  set  to  60  and  the  meter 
deflection  to  600  microamperes  with 
the  shunting  resistor  i?».  The  volt¬ 
age  is  then  adjusted  to  20  volts  for 
the  200  or  2,000-microsecond  ranges 
and  the  meter  again  set  to  full-scale 
deflection  using  R,.  The  process  is- 
repeated  for  the  60-micro3econd 
scale  with  the  voltage  set  to  6  and 
adjusting  R^. 

If  the  capacitance  of  the  timing 
capacitor  is  known,  the  exact  value 
of  the  integrating  current  neces¬ 
sary  to  give  the  values  in  the  table 
can  be  calculated.  In  this  case  two 
timing  capacitors  are  used  and  thus 
two  values  of  charging  current  are 
necessary. 

The  value  of  the  calibrating  re¬ 
sistor  R,  is  measured  and  the  volt¬ 
age  drop  across  it  calculated  for  the 
respective  charging  currents.  This 
will  be  approximately  40  volts. 
When  switch  S,  is  in  position  b 
the  flip-flops  are  switched  so  that 
the  bias  on  V,  is  zero.  At  the 
same  time  the  voltmeter  is  switched 
to  60  volts  full  scale  and  R,  is  con¬ 
nected  between  the  \,tvm  grids. 

The  current  is  then  set  to  the 
desired  value  by  adjusting  the 
screen  voltage  of  V,  until  the  volt¬ 
meter  is  made  to  indicate  the  cal¬ 
culated  reading. 

Switch  S,  automatically  returns 
to  position  a  when  released  and  its 
function  is  independent  of  the  posi¬ 
tion  of  the  reset  switch  S,. 


Consider  pentode  V,  to  be  a  con¬ 
stant-current  generator  giving  a 
current  I  and  shunted  with  its  plate 
resistance  R,.  Let  C  be  the  capaci¬ 
tor  connected  in  parallel  with  R, 
so  that  the  pentode  current  charges 
C.  The  current  flowing  through  the 
plate  resistance  I  =  V/R,  where  V 
is  the  voltage  across  the  capacitor. 
The  differential  equation  for  the 
voltage  across  the  capacitor  is 
dv  =  (1/C)  (/  -  V/R,)  dt.  The 
solution  is  V  =:  IR,(\  — 

IR,  (1-e  exponential  —  t/R,C). 


FIG.  3 — Maasurad  and  calculatad  ra- 
aulta  ahow  cloaa  oqraamant 


Expanding  the  exponential  term 
as  a  series 


I  X  t 
c 


t 


-t- 


2R,C  ' 


Errors 

The  greatest '  error  will  be  intro¬ 
duced  for  large  values  of  V,  that  is 
on  the  60-volt  ranges ;  R,  was  found 
to  be  approximately  250,000  ohms 
for  the  working  range.  Thus  for 
t  =  500  microseconds,  C  —  0.2  (xf ; 
or  f  =  5,000  asec,  C  =  2  [xf ;  the 
meter  will  read  0.5  percent  low  at 
full  scale.  This  was  considered  good 
enough. 

The  current  gain  of  the  vacuum- 
tube  voltmeter  is  approximately 
given  by 


Output  current _ 

grid-to-grid  voltage 


2  [r,+ 


-  M 

_(m  +  1) 

2Rk  +  Rc  J 


where  Rp  =  plate  resistance  of 
triode;  /?»,  cathode-to-ground  re¬ 


sistor;  and  Rt,  cathode-to-cathode 
resistor. 

In  the  worst  case,  for  the  60- 
microsecond  range  ( R,  approxi¬ 
mately  4,000  ohms,  Rp  =  100,000 
ohms),  the  gain  changes  approxi¬ 
mately  2  percent  for  a  10-percent 
variation  in  R,  for  a  6SN7.  As  each 
range  is  adjusted  at  full  .scale, 
variations  in  sensitivity  do  not  in¬ 
troduce  a  large  absolute  error  for 
less  than  full-scale  deflection.  For 
the  20  and  50-volt  ranges  the 
change  for  a  10-percent  variation 
in  R,  is  0.6  percent  and  0.2  percent 
respectively. 

Tests 

The  instrument  was  tested  by 
checking  it  against  a  steel  rod  in 
which  the  velocity  of  sound  had 
been  previously  determined.  Figure 
3  shows  an  example  of  the  results. 
The  curve  is  displaced  to  the  right 
of  the  ideal  curve  due  to  differences 
between  the  pickups.  If  the  pickups 
are  interchanged  the  curve  lies  to 
the  left  of  the  ideal  curve. 

The  energy  of  the  impact  has  to 
be  fairly  constant.  An  increase  in 
energy  tends  to  move  the  curve 
nearer  to  the  theoretical  curve.  For 
each  sample  a  zero  correction  has 
to  be  determined  by  taking  readings 
for  at  least  two  different  distances 
between  the  pickups.  With  these 
precautions  an  accuracy  of  i  1  mi¬ 
cro  second  or  ±  2  percent,  which¬ 
ever  is  the  greater,  can  be  obtained. 

The  instrument  is  fairly  inde¬ 
pendent  of  vacuum-tube  charac¬ 
teristics  and  can  be  easily  and  accu¬ 
rately  calibrated  without  the  use  of 
pulses  of  known  time  interval.  The 
time  scale  is  linear  so  that  the  scale 
need  not  be  specially  graduated  or 
calibration  charts  used,  and  the 
capacitor  holds  its  charge  long 
enough  for  readings  to  be  taken 
accurately. 
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Simulating  Piano  Tones 
Electronically 


All-electronic  instrument  uses  phase-shift  oscillators  an<l  distortion  amplifiers  to  simulate 
decay  curve  of  piano  notes.  System  duplicates  three-string  tonal  timhre  and  provides 
controls  for  loud,  soft  and  sustaining  effects  obtained  from  a  standard  piano 


Chossia  hold*  (loll  to  right)  koying  tub**,  diatortlon  ompliilor*.  llnoor  ampUilor 
and  cathodo  iollowor,  roaiatance  adder  ond  phoao-ahlit  oacillatora 


By  LEON  KATZ 

JietP  York,  N.  1* 


SIMULATING  the  tone  of  a  par¬ 
ticular  instrument  is  achieved 
by  producini^  a  wave  shape  com¬ 
parable  to  that  instrument.  This 
can  and  has  been  done  by  innumer¬ 
able  electrical,  mechanical  or  elec¬ 
tronic  means. 

Since  the  piano  is  a  percussion 
and  strinjr  instrument,  it  presents 
several  difficulties.  For  many  of 
the  tones  of  the  piano,  three 
strings  are  used;  for  others,  two, 
and  for  the  very  low  notes,  one 
string  is  used.  The  purpose  of  the 
multiple  strings  struck  simultane¬ 
ously  by  the  same  hammer  is  to 
render  a  dramatic  quality  to  the 
sound  through  the  production  of 
beats.  An  extremely  slight  detun¬ 
ing  of  the  two  or  three  strings  of 
the  same  note  will  produce  the 
familiar  throbbing  sensation  of  the 
tone  due  to  the  subjective  produc¬ 
tion  of  the  beat  frequency.  This 
is  due  to  the  nonlinearity  of  the 
ear. 

Although  this  is  a  subjective 
sensation,  it  is  of  the  utmost  im¬ 
portance  in  duplicating  a  true 
piano  sensation.  Two  additional 
•tone  production  systems  must  be 
added  intentionally  to  produce 
slightly  detuned  signals.  The  three 
separate  signals  of  one  tone  are, 
however,  still  combined  by  straight 
addition,  not  by  heterodyning. 

The  second  additional  difficulty 
in  reproducing  a  piano  tone  is  in 
matching  its  amplitude-time  envel¬ 
ope.  Almost  all  stringed  musical 
instruments,  including  the  piano, 
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contain  one  or  more  large  radiating 
surfaces  known  as  sound  boards. 
The  energy  of  the  vibrating  string 
is  transmitted  to  the  .sound  board 
by  a  mechanical  structure  common 
to  the  string  and  sound  board 
known  as  the  bridge.  It  is  the 
sound  board  thus  excited  that  radi¬ 
ates  most  of  the  sound  energy. 

• 

Tone  Curve 

The  decay  curve  of  a  piano  tone 
depends  on  the  absorption  and 
radiation  characteristic  of  all  com¬ 
ponents.  An  idealized  typical  in¬ 
tensity  time  curve  for  the  piano  is 
shown  in  Fig.  1. 

The  ordinate  is  plotted  to  a 
decibel  scale  to  give  a  rough  indica¬ 
tion  of  the  sound  sensation  and  to 
indicate  the  deviation  from  ex¬ 
ponential  response,  which  would 


show  as  a  straight  line  on  a  log¬ 
arithmic  plot. 

An  all-electronic  method  of  pro¬ 
ducing  a  piano  tone  is  shown  in 
block  diagram  form  in  Fig.  2.  Any 
audio  frequency  sine  wave  oscil¬ 
lator  may  be  used.  , 

For  any  particular  note,  for  ex¬ 
ample  440  cps,  the  off-frequency 
oscillators  are  best  detuned  by  ear. 
In  general,  detuning  is  a  fraction 
of  a  cps.  The  distortion  amplifiers 
used  are  overdriven  amplifiers. 
Since  the  piano  tone  contains  both 
even  and  odd  harmonics,  the  dis¬ 
tortion  circuit  should  be  propor¬ 
tioned  to  destroy  half-wave  sym¬ 
metry  that  might  tend  to  exist 
from  symmetrical  cutoff. 

The  standard  piano  is  so  de¬ 
signed  that  the  string  is  struck 
near  one  end.  about  one  seventh 
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FIG.  1 — Typical  piano  ton*  decay  cunre 


to  one  ninth  of  the  total  length 
from  that  end,  so  that  the  resultant 
vibration  is  lacking  only  some  of 
the  higher  frequency  components. 

The  adding  circuit  may  be  any 
one  of  the  many  electronic  adding 
circuits  used  in  analog  computer 
work,  or  addition  may  be  done 
directly  at  the  input  of  the  keying 
circuit  by  means  of  a  resistance 
adding  network. 

The  keying  circuit  itself  prevents 
a  tone  from  being  produced  until 
the  key  is  depressed  and  then  gives 
the  tone  the  proper  amplitude-time 
envelope  after  the  key  is  depressed. 

Keying 

The  keying  circuit  depends  on 
two  properties  of  the  pentode  tube 
when  used  as  an  ordinary  amplifier. 
First,  within  the  limits  of  proper 
design,  the  gain  is  given  by  the 
well-known  expression  K  =  —g^Zi. 
Secondly,  for  pentodes  the  g„  may 
be  considered  a  function  only  of 
grid  bias,  provided  all  signal  volt¬ 
ages  on  the  grids  are  small  and 
plate  voltage  variations  are  not  too 
large. 

Thus  for  a  pentode,  variation  of 
the  bias  of  one  of  the  grids  will 
vary  the  gain;  and  therefore  the 
,  signal  voltage  output  will  vary  for 
fixed  signal  voltage  input.  This  is 
the  familiar  principle  of  automatic 
volume  control  and  the  reactance- 
tube  f-m  modulator. 

The  keying  circuit  (Fig.  3)  and 
the  characteristic  curves  (Fig.  4) 
aid  in  showing  how  these  principles 
are  used  in  forming  an  intensity¬ 
time  envelope  approximating  that 
of  a  piano.  The  note  involved  is 
prevented  from  appearing  at  the 
input  of  the  linear  amplifier  by 
means  of  the  hold-oflf  bias  of  the 
keying  tube  (enough  greater  than 
the  cutoff  value  to  prevent  even 


the  slightest  conduction  on  the 
positive  peaks  of  the  signal)  in 
spite  of  the  continual  appearance 
of  the  tone  voltage  in  the  grid  cir¬ 
cuit  of  the  keying  tube. 

When  the  key  corresponding  to 
the  tone  is  depressed,  the  capacitor 
which  has  been  maintained  at  a 
steady  d-c  voltage  somewhat  below 
the  hold-off  bias  is  connected 
across  the  resistor  in  the  grid  cir¬ 
cuit  forming  an  RC  discharge 
circuit.  This  brings  the  bias  sud¬ 
denly  from  below  cutoff  to  a  value 
only  slightly  negative.  The  dis¬ 
charge  of  the  capacitor  allows  the 
bias  to  again  approach  the  hold-off 


value  exponentially. 

The  variation  of  bias  with  time 
will  vary  the  g^  of  the  tube  and 
therefore  the  intensity-time  en¬ 
velope  of  the  output  will  vary  also, 
since  E,  =  —g^Z^E,  (E,  Ls  small 
compared  to  the  hold-off  bia.sj. 

Experimental  adjustment  of  the 
hold-off  bias,  the  peak  voltage  to 
which  the  C  is  charged,  the  RC 
time  constant  of  the  keying  circuit, 
and  the  type  and  operating  voltages 
of  the  tube  used  all  provide  endless 
variety  to  the  amplitude-time 
curves  available.  Although  the 
value  of  RC  determines  intensity¬ 
time  envelope,  a  quick  recharge  in 


156 


October,  1953  — ELECTRONICS 


readiness  for  rapid  restriking  of 
the  key  dictates  as  large  a  value  of 
R  and  small  value  for  C  as  the  grid 
circuit  resistance  limitations  of  the 
tube  permit. 

Typical  operating  values  found 
to  give  fair  simulation  of  the  piano 
tone  were  with  two  sine-wave  oscil¬ 
lators  set  at  440  cps  feeding  over¬ 
driven  amplifiers  each  putting  a  1 
volt  rms  signal  into  the  grid  circuit 
of  the  keying  tube,  a  hold-off  bias 
of  19  volts,  a  charging  voltage  of 
16  volts;  a  charging  capacitor  of  1 
(if,  and  discharge  resistor  of  2.5 
megohms  {RC  =  2.5  seconds). 

The  sudden  lowering  of  keying 
tube  plate  voltage  due  to  the  sud¬ 
den  application  of  the  capacitor 
voltage  to  the  grid  circuit  of  the 
keying  tube 'will  produce  momen¬ 
tary  grid  blocking  of  the  following 
linear  amplifier.  This  will  be  of 
negligible  duration,  however,  if  the 
time  constant  of  the  coupling  cir¬ 
cuit  is  made  as  short  as  possible 
and  yet  long  enough  adequately  to 
couple  the  signal  frequency  into  the 
grid  circuit  of  the  linear  amplifier. 
These  are  not  difficult  conditions  to 
meet. 

Complete  Circuit 

The  complete  piano  would  consist 
of  88  combinations  of  oscillators, 
distortion  amplifiers,  and  keying 
tubes,  one  set  for  each  key.  Only 
one  linear  amplifier  is  necessary 


FIG.  4 — Panlod*  charactcrlalicm  In  k*y- 
inq  tub*  circuit 


since  the  signals  from  the  separate 
keying  tubes  are  coupled  to  it  by  a 
straight  adding  circuit.  The  addi¬ 
tion  could  also  take  place  after  one 
stage  of  linear  amplification  for 
each  keying  tube,  acting  as  a  buffer. 

Dynamics  could  be  handled  in 
either  of  two  ways.  The  first  would 
be  to  control  the  gain  of  one  of 
the  overall  linear  amplifiers  by 
varying  its  with  a  bias  voltage 
controlled  by  a  pedal.  The  second 
method,  which  would  more  nearly 
approach  the  performance  of  the 
piano,  would  be  to  have  the  keying 
capacitor  charged  to  a  voltage 
which  would  depend  upon  the  veloc¬ 
ity  of  the  key.  This  could  be 
effected  by  having  the  charging 
voltage  developed  by  electromag¬ 
netic  induction.  Such  an  arrange¬ 
ment  would  complicate  the  mechan¬ 
ical  and  electrical  design  of  the  key. 


but  would  produce  dynamics  which 
would  depend  upon  how  each  key  is 
struck,  which  is  the  way  dynamics 
are  produced  on  the  standard 
piano. 

The  effect  of  the  loud  pedal  could 
be  simulated  by  introducing  a  small 
positive  voltage  in  the  grid  circuit 
of  all  the  keying  tubes  when  the 
loud  pedal  is  depressed.  This  will 
produce  the  almost  constant  back¬ 
ground  of  sound  characteristic  of 
the  loud  pedal  of  the  piano. 

The  effect  of  the  soft  pedal  would 
require  only  a  reduction  of  the  gain 
of  the  linear  amplifier.  The  sos- 
tenuto  effect  would  be  accomplished 
by  keeping  the  capacitor  of  any  de¬ 
pressed  key  connected  across  its 
discharge  resistor  even  after  the 
key  is  released,  provided  the  sos- 
tenuto  pedal  is  held  in  the  de¬ 
pressed  position.  The  proper  me¬ 
chanical  feel  of  the  key  or  action, 
as  it  is  called,  can  be  obtained  by 
providing  the  key  with  the  mass, 
elastance,  and  viscous  damping  that 
the  piano  key  has. 
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Port  VIII  I 


Small-Signal 


By  ABRAHAM  COBLENZ  and  HARRY  L.  OWENS 
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Fort  Monmouth,  New  Jersey 


Small-signal  parameters  are  of 
considerable  importance  in 
specifying  transistor  operation. 
Most  of  the  parameters  discussed 
thus  far  in  this  series  are  based  on 
small-signal  operation,  and  large 
errors  can  result  from  neglect  of 
this  qualifying  phrase. 

Power  Gain 

In  Part  VII  of  this  series,  equa¬ 
tions  were  developed  which  express 
the  input  and  output  resistance  and 
the  voltage  gain  of  point-contact 
and  junction  transistors.  Typical 
numerical  values  were  given  to 
serve  as  a  general  orientation  with 
regard  to  orders  of  magnitude  (see 
Table  I).  The  power  gain  of  an 
electrical  device  is,  obviously,  an 
important  concept  to  the  design 
engineer  and  equations  will  be  de¬ 
veloped  for  computation  of  this 
parameter  of  a  transistor. 

Figure  1  shows  the  familiar 
circuit  of  a  generator  with  voltage 
e,  and  internal  resistance  R,  sup¬ 
plying  a  load  whose  resistance  is 
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Ri..  The  maximum  power  that  can 
be  developed  across  Rl  for  a  given 
generator  may  be  found  as  follows : 
Since 


V  _ 

Rs-{-Rl 

P  „ 

'  •  (R.  +  Rl)* 


(1) 

(2) 


Differentiation  with  respect  to  Rl 
shows  that  the  power  delivered 
across  the  load  will  be  a  maximum 
if  R,  is  equal  to  Rl.  Under  these 
conditions  the  maximum  possible 
power  that  can  be  drawn  from 
generator  e,  under  any  circum¬ 
stances  will  be 


The  power  output  of  a  grounded- 
base  transistor  amplifier  (Fig.  2) 
is  in  general  given  by  tVKt  where 
t,  is 


_ -g,(rt  -I-  r„) _ 

((R«  +  rk  -I-  r,)(/?t  Ti,  ■+■  r,) 
-I-  r„)l 


The  power  gain  of  the  transistor 
will  then  be  given  by  the  ratio  of 
U*Rf.  to  P«,  the  maximum  power 
which  may  possibly  be  drawm  from 
the  generator  (generator  internal 
resistance  exactly  matched  by  in¬ 
put  resistance  of  the  transistor).  In 
general,  this  will  not  be  the  case 
and  less  power  will  be  drawn  from 
the  generator  than  is  indicated  by 
Eq.  3.  The  power  gain  is  given  by 


n/^  _  iRiRgit* 

-  -5;v4B,  ■  ® 

The  power  gain  so  determined  for 
a  given  value  of  t,  and  Rl  will  be  a 
lower  limit  or  a  minimum  value 
since  the  power  expression  in  the 
denominator  is  the  maximum  pos¬ 


FIG.  1 — EquiTolant  circuit  iilusiraleu 
condition  lor  maximum  ioad  powur 


sible  under  these  conditions. 

Substituting  the  value  of  t,  from 
Eq.  4  into  the  expression  for  the 
power  gain  in  Eq.  5 


PG 


_ ARi.R,{ri,  4-  Tm)* _ 

l(R»  -1-  r*  +  t,){Rl  -f-  Tk  +  r.) 
— rk(rk  -f  r„)l» 


This  expression  can  be  simplified 
somewhat  since  r*  is  small  com¬ 
pared  to  r,  or  r*  (see  Table  I)  and 
Eq.  6  becomes 


PG 


_ _ _ iRcRarm* _ 

l(ft»+rk-|-r,)(Rt-|-r,)-rkr«l*  ' 


Typical  Values 

Using  the  typical  values  of  the 
parameters  as  given  in  Table  I  for 
the  point-contact  transistor,  a  typi¬ 
cal  power  gain  is  very  nearly  100 
representing  20  db  whereas  for  the 
junction  type  a  typical  power  gain 
is  very  nearly  440  representing  46 
db. 


Importance  of  Alpha 

It  is  often  desirable  to  know 
power  gain  as  a  function  of  the 
alpha  of  the  circuit.  Dividing  num¬ 
erator  and  denominator  of  Eq.  6 
by  (r,  +  r»)* 
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Transistor  Operation 


Different  approaches  to  mathematical  analysis  of  small-signal  transistor  operation  are 
explained  in  detail,  along  with  listings  of  advantages  and  disadvantages  of  each.  Power 
gain  and  other  important  parameters  are  discussed 


FIG.  2 — EqtiiraUnt  circuit  of  groundod-boie  IrcmaUlor  from  which  dosign  oquationa  for 
amail-aignal  oparation  or*  doTiaod 


rc  = 


(») 


Similarly,  the  power  gain  may  be 
expressed  as  a  function  of  FG  and 


PC, 


ARM  VG) 


(R,  +  r,  +  ri) 


(9) 


—  r»a 

Also,  the  expression  for  the  VG 
obtained  in  the  previous  article* 
may  be  written  as  a  function  of  a. 

aRt 


VG 


{R,A-  r.  +  r») 

—  rw* 


(10) 


Equations  8,  9  and  10  show  why 
alpha  is  one  of  the  important  para¬ 
meters  for  evaluation  and  compari¬ 
son  of  transistors.  Also,  the  rela¬ 
tion  a  =  —ir/i.  shows  the  further 
usefulness  of  alpha  as  a  comparison 
number  for  current  gain. 


Grounded-Base  Equations 

In  the  previous  article  of  this 
series*,  Eq.  11  and  12  were  derived 


to  express  conditions  in  the 
grounded-base  transistor  arrange¬ 
ment. 

ii{R,  +  r,  +  r^)  -|-  *>6  -  -  0  (11) 

*i(r6  Tm)  +  r,  4-  r,)  «  0  (12) 

If  in  Eq.  11  r,  -(-  r»  =  r„  and  ru 
=  r,  according  to  the  definitions 
laid  down  in  the  previous  article', 
and  r,  =  e,  —  t,  which  is  the  net 
voltage  acting  at  the  transistor 
terminals,  Eq.  11  becomes 

»i  »  riii’i  4-  r„i,  (13) 

In  deriving  Eq.  12  it  was  as¬ 
sumed  that  there  was  no  generator 
voltage  acting  in  loop  2  of  Fig.  2. 
If  there  were,  Eq.  12  could  be  writ¬ 
ten  as 

rjiU  i,Ri.  4-  (ifn  “  (14) 

where  again  4-  r»  =  r„  and  r, 
4-  r»  =  r«.  As  before,  if  v,  = 
—  iji,.,  the  net  effective  voltage 
after  the  iji,.  drop  in  Eq.  14  be¬ 
comes 

vt  -  rii»i  4-  raJ*  (15) 

Sntall-Signal  Parameters 

Consider  a  dependent  variable  y 
which  varies  with,  or  is  a  function 
of  an  independent  variable  x. 

Mathematically 

y  -  y(x)  (ifi) 


Differentiating  both  sides  with 
respect  to  x 

(fti  ^  ^(x) 
tty  dx 

Essentially,  Eq.  17  is  a  tautology, 
or  self-evident  identity,  and  does 
not  provide  any  particularly  useful 
information.  But  in  the  form 

(18) 

ax 

“  y’  tts 

the  equation  states  a  very  im¬ 
portant  and  useful  fact.  Equation 
16  will,  in  general,  avoiding  special 
curves,  give  a  graph  like  in  Fig.  3. 

Equation  18  says  that  if,  for  a 
given' or  selected  change  in  x,  say 
of  dx,  it  is  desired  to  find  the  cor¬ 
responding  change  in  the  value  of 
y,  when  y  depends  on  x  in  the  man¬ 
ner  shown  in  Fig.  3  and  symbolized 
in  mathematics  shorthand  by  Eq. 
16,  the  slope  of  the  curve  at  the 
point  in  question  is  multiplied  by 
the  given  value  of  dx. 

If  y  is  a  dependent  variable 
which  varies  with  either  or  both  of 
two  parameters,  x  and  z,  Eq.  16 


— - - — 

Table  I — Typical  Transistor  j 
Parameters 


Param¬ 

eter 

Point 

Contact 

Junction 

r. 

150  ohms 

25  ohms 

r» 

120  ohms 

.500  ohms 

^  m 

35  kilohms 

0.96  megohm 

r. 

15  kilohms 

1.0  megohm 

R. 

.500  ohms 

500  ohms 

Rl 

20  kilohms 

100  kilohms 

a 

2.3 

o.% 

0.01  volt 

0.001  volt 
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will  then  become 

V  -  l/(x,z)  (19) 

Since  a  change  in  y,  dy,  may  now 
l)e  due  to  a  change  in  either  or  Ijoth 
of  X  and  z,  an  equation  entirely 
analogous  to  Eq.  17  would  be  Eq.  20 


rent,  say  of  the  emitter  voltage 
V,  and  emitter  current  I,  for  a 
transistor.  A.ssuming  the  operat¬ 
ing  point  of  the  transistor  is  at 
V/,  //,  if  the  emitter  current  is 
modulated  sinusoidally  by  a  small 
signal  so  that  I,  varies  at  most  by 
dl„  then  /,  will  vary  from  //  to  // 
-t-  dl„  from  //  4-  dl,  to  //,  from 
//  to  //  —  d/„  and  so  forth.  The 
quantitative  relation  between  the 
change  dl,  in  7/  and  the  change  dV. 
in  V„  assuming  that  V,  depends  on 
I,  alone,  is 


This  is  usually  written 


FIG.  3 — Typical  curr*  thowinq  y  oa  a 
function  oi  x.  Slop*  ia  ]r*~dy(xl/dx 


The  dimension  of  each  term  on 
the  right-hand  side  of  Eq.  20  is  dy, 
since  dr  and  dz  cancel — at  least  di¬ 
mensionally.  This  must  be  so  for 
any  physically  valid  interpretation. 
Also  dy/dx,  the  first  term  right- 
hand  side,  is  not  quite  the  same  as 
in  Eq.  17  because  the  change  in  dy 
is  measured  for  a  unit  change  in 
dx,  while  z  is  kept  constant.  A 
similar  remark  applies  to  dy/th  for 
X  =  constant. 

In  general,  V„  the  d-c  emitter 
voltage,  will  depend  on  the  emitter 
and  collector  currents  or  on  the 
operating  point.  Thus 

V.  -  V.d.,  I.)  (21) 

Applied  to  Eq.  19,  y  ~  V„  7.  ««•  x, 
7,  -•  z.  The  dependent  variable  is 
voltage  V,  and  the  independent 
variables  are  7,  and  I,.  This  shows 
that  the  transistor  is  a  curjent- 
operated  device  and  the  currents 
are  the  independent  variables.  In 
transistor  w'ork  the  currents  are 
adjusted  to  the  correct  operating 
point,  and  the  voltages  appearing 
are  then  fixed  by  the  current  values. 

To  illustrate  further  the  effect  of 
this  concept  in  practice,  the  static 
characteristics  '  of  transistors  are 
plotted,  by  common  consent,  with 
current  as  abcissa  and  voltage  as 
ordinate,  in  keeping  with  the  math¬ 
ematical  convention  of  plotting  the 
independent  variable  along  the  x 
direction. 

Analogous  to  Eq.  20,  obtained 
from  19,  is  Eq.  22  for  Eq.  21. 


as  in  Eq.  18. 

Just  as  dy/dx  =  y'  is  the  slope  of 
the  y  =  y  (x)  curve,  so  dVjdl,  is 
the  slope  of  the  characteristic  curve 
of  Fig.  6.  (Note  that  dVjdl.  has 
the  dimensions  of  a  resistance,  so 
that  in  this  case  the  slope  is  a  re¬ 
sistance,  hence  designated  by  R.) 
The  slope  of  the  curve  must  be 
taken  virtually  at  a  point  if  the 
relation  is  to  be  true. 


FIG.  4 — Sinusoidal  Toltaqo  (or  cuntnt) 
uMd  to  simuloto  diJforontial  incromonti 


Signal  Limitations 

If  in  using  Eq.  25  the  slope  over 
a  large  region  is  used  the  condition 
shown  in  Fig.  6  occurs.  The  slope 
at  point  (V/,  7/)  is  actually  S,  as 
shown,  but  using  a  large  swing 
about  (V/,  I/)  gives  a  slope  S, 
which  is  in  general  not  equal  to  S,. 
Thus,  using  a  large  distance  about 
the  pohat  in  question  to  compute 
the  slope  may  introduce  large 
errors ;  the  larger  the  distance  used, 
the  larger  may  be  the  error,  partic¬ 
ularly  as  the  curve  departs  more 
and  more  from  a  straight  line.  If 
a  sinusoidal  current  is  used  to 
simulate  dl,,  it  must  be  a  very 
small  current  or  signal,  or  else 
large  errors  may  be  introduced. 

In  view  of  these  remarks,  the 
differential  quantity  dV.  is  repre¬ 
sentable,  for  purposes  of  a  labora¬ 
tory  experiment,  by  an  a-c  voltage, 
and  dl,  by  an  a-c  current,  provided 
they  are  suitably  smail. 

Regardless  of  whether  V,  is  a 
function  of  one  or  two  variables, 
the  remarks  about  the  size  of  the 
signal  are  still  valid. 

Equations  22  and  24  may  be  writ¬ 
ten  (Eq.  26  and  27  respectively)  in 
terms  of  small  a-c  v’s  and  €s  by 
applying  the  foregoing  principles. 


FIG.  S — Plot  oi  •miller  vollaqe  yersua 
•miller  curreni 


Equations  22  and  24  are  ex¬ 
tremely  important  in  transistor 
analysis. 

Small  Changes 

A  simple  explanation  of  Eq.  24 
might  be  based  on  an  a-c  voltage 
and  current  wave  as  shown  in  Fig. 
4,  where  the  sinusoidal  voltage 
wave  V  —  Vm  sin  where  v«  =  dv. 

In  an  interval  wf  =  ir/2,  the 
amplitude  changes  from  0  to  dv, 
and  in  the  next  interval  of  time 
from  dv  to  0,  so  that,  disregarding 
the  sign,  the  amplitude  changes  by 
dv  for  each  i  cycle.  In  general,  Eq. 
22  and  24  apply  properly  if  dv  is 
actually  infinitesimal,  or  extremely 
small,  but  in  actual  application  a 
practical  value  of  dv  may  be  used. 

In  Fig.  5  is  shown  a  possible  plot 
of  d-c  values  of  voltage  vs  cur¬ 


The  d-c  collector  voltage  also  de¬ 
pends  on  emitter  and  collector  cur¬ 
rents,  and 

V,  -  r.(7.,  /,)  (23) 

Again  on  differentiating 
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1/  ; 

!  I, 
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dl,=  IwUdwt 
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V, 


it 

k 


it 
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*•  J/. 

-^1 

J/. 


(26) 

(27) 


There  are  several  comments 
which  must  be  made  about  these 
two  equations:  (1)  Note  the  use  of 
small  letters  for  a-c  values,  and 
capitals  for  d-c  values,  in  keeping 
with  the  convention  adopted  by  the 
authors  for  this  series,  and  which 
is  a  proposed  standard. 

(2)  Consider  the  /,  =  fc,  7,  =  A: 
factors  of  Eq.  26  and  27.  If  a 
change  dl  is  representable  by  a 
small  a-c  current,  i  sin  (i>t,  as  has 
been  shown,  of  amplitude  t,  then  0 
change  in  d-c  current,  I,  =  fc,  or 
7,  =  fc,  will  be  represented  by  an 
a-c  current  of  0  amplitude.  Using 
this  fact  we  may  properly  write 
Eq.  26  and  27  as 


I.  + 


Ji.«0 

V, 


(28) 


(29) 


Jt.=0  ’•  Ji.-O 

(3)  At  i,  =  0,  v,/i,  is  r„  as  de¬ 
scribed  in  Part  VII  of  this  series. 


(30) 


Using  the  definitions  laid  down 
in  Part  VH 


Hence  Eq.  28  and  29  can  be 
rewritten 


f,  =  rut.  4-  riit'e  (31) 

V,  =  rjit,  +  rate  (32) 

Equation  31  states  that  a  poten¬ 
tial  V,  is  acting  in  a  circuit  and 
produces  the  two  potential  drops 
r„  i,  and  r„t,  which  together  make 
up  V,.  Similar  remarks  apply  to 
Eq.  32.  Replacing  subscript  e  in 
the  emitter  circuit  by  subscript  1, 
and  subscript  r  by  2,  Eq.  31  aqv]  32 
become 

vi  =  r„ii  -f  fiji,  (33) 

f’j  rijt'i  +  Tait  (34) 

Equations  13  and  15  are  identical 
to  Eq.  33  and  34  respectively,  but 
were  arrived  at  by  entirely  differ¬ 
ent  methods  of  reasoning.  Equa¬ 


tions  13  and  15  were  obtained  from 
a  circuit  analysis  using  KirchhofTs 
law  for  the  voltage  loops;  Eq.  33 
and  34  were  derived  on  a  mathe¬ 
matical  basis  from  the  simple  con¬ 
cept  that  V,  and  V,  are  dependent 
on  both  7.  and  I,  in  small-signal 
operation. 

As  has  been  mentioned,  the  ulti¬ 
mate  fact  mathematically  ex¬ 
pressed  by  these  equations  is  that, 
given  all  the  other  data,  it  is  pos¬ 
sible  to  find  two  numbers,  ti  and 
that  satisfy  these  equations.  The 
fact  that  they  happen  to  represent 
a  current,  in  milliamperes  perhaps, 
does  not  influence  the  mathematical 
description  of  how  to  determine 
these  two  numbers.  Since  Eq.  33 
and  34  are  linear  equations  (that 
is,  they  contain  no  products  like 
h  X  ti,  or  t  raised  to  some  power) 
the  delineation  is  unique;  that  is, 
the  equations  will  define  only  one 
pair  of  values,  i,  and  t,,  and  no 
other. 

Consequently,  whatever  assump¬ 
tions  were  made  to  find  Eq.  33  and 
34  are  also  binding  on  Eq.  13  and 


FIG.  6 — Sketch  ehowe  error  in  deter¬ 
mining  elope  with  large  signal  input 


FIG.  7 — Connections  for  measuring  ru 


FIG.  8 — EquiTalent  pi  circuit  of  transistor 


15  because  they  represent  the  same 
numbers. 

Assumptions 

First,  from  the  discussion  in 
connection  with  Eq.  31  and  82,  the 
parameters  are  open-circuit  values, 
that  is,  i.  =  0,  when  measuring  ru 
and  Vn  and  i,  =  0  when  measuring 
ru  and  r^.  This  condition  has  al¬ 
ready  been  met  for  Eq.  13  and  16*. 

Second,  from  the  discussion  in 
connection  with  Eq.  26  and  27,  the 
parameters  are  measured  using 
ratios  of  a-c  values.  This  condition 
has  also  been  met*. 

Third,  the  symbol  convention 
that 

I’l  ™  <'»!  —  *i((» 
tlRt 

assumed  to  obtain  Eq.  13  and  15,  is 
binding  on  Kq.  33  and  34. 

Last,  and  probably  most  im¬ 
portant,  from  the  discussion  in  con¬ 
nection  with  Eq.  26  and  27,  the  use 
of  small  signals  is  a.ssumed.  This 
means  that  the  four-pole  param¬ 
eters  r,„  r,„  Ta  and  r*  are  small-sig¬ 
nal  parameters. 

In  selecting  an  amplitude  for  the 
measurement  of  the  four-pole 
parameters,  several  factors  must 
be  considered. 

If  the  signal  is  not  truly  small, 
different  signal  amplitudes  will 
give  different  values  of  parameters. 

In  practice,  a  signal  of  some  con¬ 
venient  size  is  selected,  and  the 
parameter,  say  r„,  measured.  Then 
the  signal  is  reduced  slightly,  and 
the  parameter  measured  again.  If 
the  value  of  r„  obtained  in  the 
second  trial  is  close  to  the  r„  orig¬ 
inally  obtained,  within  the  accur¬ 
acy  desired,  the  signal  is  a  small 
signal  and  conversely. 

It  might  appear  that  there  is  no 
objection  to  using  a  very  small 
amplitude  signal  originally,  so  that 
there  is  no  question  about  the  sig¬ 
nal  being  small.  If  the  V-I  charac¬ 
teristic  is  very  curved,  it  is  very 
difficult  to  guess  what  constitutes 
a  truly  small  signal.  The  teat  sug¬ 
gested  above  should  therefore  al¬ 
ways  be  made.  Too  small  a  signal 
introduces  measuring  problems 
such  as  noi.se  and  the  general  diffi¬ 
culty  of  measuring  fractions  of  a 
microvolt  at  a-c. 

When  feasible,  the  parameter 
may  be  measured  by  the  volt-am¬ 
meter  method  tacitly  assumed  here. 


ELECTRONICS  — Ocfoiwr,  7953 


161 


and  the  resulting  value  compared 
to  that  obtained  by  using  an  en¬ 
tirely  different  measuring  scheme. 
Other  possible  methods  include  the 
bridge  method,  scope  presentation, 
and  variations  and  combinations  of 
these.  The  results  must  compare 
within  the  accuracy  desired  if  the 
signal  is  truly  small. 

Open  Circuit 

Let  us  now  review  in  a  general 
way  the  data  that  has  been  assem¬ 
bled  regarding  r„,  ru,  and  r*,. 
Because  these  parameters  are  so 
important  in  the  specification  of 
transistor  characteristics,  much  ex¬ 
perimental  and  theoretical  work 
has  been  done  and  is  continuing  re¬ 
garding  the.se  and  other  suitable 
parameters. 

These  parameters  are  called 
small-signal  open-circuit  grounded- 
base  four-pole  parameters.  In  this 
and  previous  articles  the  terms 
small-signal,  grounded-base,  and 
four-pole  parameters  have  been  ex¬ 
plained.  To  understand  the  open- 
circuit  term,  consider  Fig.  7  which 
shows  the  circuit  arrangement  for 
measurement  of  ru. 

Both  F,  and  ;F,  are  vacuum-tube 
voltmeters,  and  A  is  a  small  resist¬ 
ance  of  known  value  placed  in  the 
signal  generator  return  to  measure 
the  current  f,  =  V,/R.  Voltmeter 
V,  measures  the  voltage  across  the 
input  of  the  transistor,  and  r„  = 
There  is  not  a  true  open 
circuit  across  the  output  or  col¬ 
lector  circuit  since  whatever 
scheme  is  used  to  bias  the  collector, 
a  d-c  return  path  to  the  base  is 
essential,  and  thus  a  d-c  path  is  al¬ 
ways  present  to  act  as  a  closed  cir¬ 
cuit  across  the  collector.  The  in¬ 
ternal  resistance  of  the  d-c  bias 
supply  may  be  made  very  high  by 
using  a  choke  of  several  hundred 
henries  but  not  infinite.  In  most 
tests  f  =  270  cps. 

Also,  there  is  an  a-c  shunting 
path  always  present  due  to  internal 
transistor  and  stray  capacitance. 
The  impedance  of  this  shunting 
path  decreases  as  the  frequency 
increases. 

A  typical  value  of  C„  the  col¬ 
lector  capacitance,  is  50  {tfif  and  a 
typical  circuit  may  have  an  addi- 
ticnal  stray  capacitance  of  10  it(tf. 
At  270  cps,  X,  =  9.8  megohms.  If 
r„  were  three  megohms,  at  270  cps 


FIG.  9 — Sketch**  show  connection*  for  m*a*urin9  g'u  or  *hort.circuit  conductance* 


the  9.8  megohms  would  represent 
a  shunt  path  of  some  importance, 
and  it  is  not  true  that  measure¬ 
ments  are  being  made  under  open- 
circuit  conditions. 

Two  principal  approaches  to  this 
problem  have  been  adopted. 

(1)  The  arbitrary  convention 
that  the  circuit  is  open  if  the  shunt 
resistance  is  fifty  times  the  internal 
transistor  resistance.  Thus  when 
measuring  r„  and  r^,  where  the 
collector  circuit  must  be  open,  the 
shunt  path  shall  be  50  x  Vn',  and 
when  measuring  or  the  shunt 
path  shall  be  50  x  ru.  Or,  where 
feasible,  the  collector-to-base  re¬ 
sistance  (or  emitter-to-base  resist¬ 
ance)  may  be  doubled.  If  the  value 
of  the  parameter  measured  remains 
invariant  within  the  accuracy  de¬ 
sired,  the  circuit  is  truly  an  open 
circuit. 

(2)  Measurement  of  other 
parameters  such  as  the  p’s  and  h'a 
described  below  to  characterize 
transistor  operation,  whose  meas¬ 
urement  does  not  require  the  use 
of  an  open  circuit  across  high  im- 
I^edance  elements.  Then,  if  desired, 
parameters  such  as  the  r’s  may  be 
derived  mathematically  from  the 
quantities  measured.  Or,  the  per¬ 
formance  of  the  transistor  may  be 
expressed  in  terms  of  these  new 
parameters  directly,  it  being  as¬ 
sumed  that  with  experience  engi¬ 
neers  will  readily  compare  tran¬ 
sistor  performance  in  terms  of 
these  parameters. 

Conductances 

It  was  mentioned  that  the  equiv¬ 
alent  T  as  characterized  b/  Eq.  13 
and  15  is  not  the  only  equivalent 
circuit  for  the  specification  of  the 


allegorical  black  box.  The  black 
box  or  transistor  is  equally  well 
represented  by  an  equivalent  cir¬ 
cuit  which  is  a  t:  network,*  as  in 
Fig.  8.  This  circuit  is  analyzed  by 
means  of  Eq.  35  and  36  using  con¬ 
ductances. 

ti  =  ffiiv,  +  ffitVi  (35) 

ti  »  gnVi  +  OnPt  (36) 

Using  Eq.  35  and  36  all  the  four 
p’s  can  be  measured.  For  illustra¬ 
tion,  setting  V,  =  0,  p„  =  t,/ri  and 
similarly  one  can  find  Pu.  Pn  and 
g„;  see  Fig.  9.  These  p’s  are  some¬ 
times  called  the  short-circuit  con¬ 
ductances. 

While  it  is  true  that  resistances 
and  conductances  are  reciprocals, 
the  Tu  which  appears  in  Eq.  13  is 
not  the  reciprocal  of  Pu.  In  Eq.  13 
Ta  was  obtained  using  an  open- 
circuited  collector,  but  pu  is  ob¬ 
tained  by  using  a  short-circuited 
collector.  Hence,  r,,  is  not  1  Pn  and 
is,  in  fact,  given  by 


To  obtain  p,„  v,  is  set  to  0.  In 
other  words,  the  output  is  short 
circuited.  This  does  away  with  the 
need  for  establishing  an  open  cir¬ 
cuit.  Like  any  other  good  idea  in 
engineering,  it  has  its  drawbacks. 
To  find  Pu  the  emitter  circuit  may 
be  shorted,  making  v,  =  0,  and  so 
on  for  all  the  other  parameters. 

The  disadvantage  of  the  p 
method  is  that  some  point-contact 
transistors  may  be  short-circuit 
unstable.  If  the  input  or  the  out¬ 
put  is  a-c  short-circuited,  the  units 
may  break  into  parasitic  oscilla¬ 
tions.  Fortunately,  the  applica¬ 
bility  of  this  method  is  greatest  for 
junction  types,  where  this  instabil- 
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FIG.  10 — Circuits  for  msasurinq  li's  or  hybrid  transistor  paromotors 


ity  is  not  normally  encountered. 
The  inference  is  that  for  point-con¬ 
tact  units,  the  r’s  may  be  suitable, 
and  with  junction  units,  the  g’s 
may  be  preferable. 

Hybrid  Parameters 

Because  the  use  of  the  g’s  sug¬ 
gests  that  two  different  parameters 
are  needed  to  take  care  of  point- 
contact  and  junction  units,  an  en¬ 
tirely  different  set  has  been  sug¬ 
gested.*  These  are  the  hybrid 
parameters,  or  h’s,  characterizing 
the  transistor  by  the  following 
equations 

Pi  “  hull  +  AiiPi  f38) 

t*  =  hjtii  -f-  A*iPi  (39) 

To  find  hu,  the  output  is  shorted, 
(see  Fig.  10)  v,  =  0,  and 

hn  -  (40) 

The  r,,  of  Eq.  13  was  obtained 
with  open-circuited  output,  hence 
h„  is  not  the  same  as  r„.  As 
g,t  was  obtained  with  v,  =  0,  = 

l/.9,i,  so  that  the  g,,  of  Eq.  35  is 
the  reciprocal  of  h,,  in  Eq.  35;  and 
since  the  reciprocal  of  a  conduct¬ 
ance  is  a  resistance,  h„  is  of  the 
nature  of  a  resistance,  dimension- 
ally. 

To  find  ii  is  made  0  by  mak¬ 
ing  the  input  an  open  circuit,  plac^ 
ing  the  generator  in  the  collector 
circuit,  and  measuring  v,  and  v,. 
Then 


As  this  is  the  ratio  of  two  voltages, 
h,t  has  no  dimensions.  A  similar 
analysis  will  show,  for  Eq.  39,  that 
k„  =  it/ii  for  a  short-circuited 
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collector.  This  is  by  defini¬ 
tion;  ht,  =  i,/Vt  is  conductance  but 
not  identical  with  g„  of  Eq.  36  since 
all  the  parameters  of  Eq.  36  are  ob¬ 
tained  under  short-circuit  condi¬ 
tions.  Note  that  h.  is  obtained 
under  open-circuit  conditions. 

Thus  the  hybrid  parameters  con¬ 
tain  two  pure  numerics,  ha  and  /i„, 
a  resistance  /t„  and  a  conductance 
hj..  They  possess,  however,  some 
of  the  advantages  of  both  the  r’s 
and  the  g’s : 

(1)  In  the  matter  of  avoiding  the 
necessity  for  maintaining  an  open 
circuit  in  the  high-resistance  col¬ 
lector,  the  h  method  shares  the  ad¬ 
vantage  of  the  g  system  in  that 
and  h„  are  made  with  collector 
shorted. 

In  the  matter  of  avoiding  the 
necessity  for  maintaining  a  short 
circuit  in  the  low-resistance  emitter 
circuit,  the  h  system  shares  the  ad¬ 
vantage  of  the  r  system,  since  both 
ha  and  ha  are  made  with  emitter 
open  circuited.  Since  the  input  re¬ 
sistance  of  .some  transistors  may  be 
quite  low,  of  the  order  of  tens  of 
ohms,  difficulties  are  encountered  in 
effectively  a-c  short  circuiting  such 
impedances.  In  the  h  system,  the 
input  is  open  circuited  for  such 
measurements  (/t„  and  ha). 

(2)  Measurements  for  alpha  in 
the  g  and  r  methods  are  indirect. 
In  the  r  method,  and  r„  are 
found ;  their  ratio  is  alpha  =  r„/ra- 
In  the  g  method,  alpha  =  galgn", 
but  in  the  hybrid  parameter 
method,  alpha  =  —  directly. 

The  principal  disadvantages  of 
the  h’s  is  that  they  are  not  directly 
amenable  to  circuit  analysis. 
Whereas  most  engineers  are  ac¬ 
quainted  with  resistances  and  con¬ 


ductances  and  use  them  readily  in 
circuit  analysis,  few  are  prepared 
to  use  h’s  directly.  If  transforma¬ 
tions  are  necessary,  and  these  are 
quite  cumbersome,  the  advantages 
mentioned  above  may  well  be  over¬ 
shadowed.  Engineers  are  cur¬ 
rently  studying  the  relative  merits 
of  each  set  of  parameters.  The  in¬ 
dications  are  that  considerable 
additional  experience  is  needed  be¬ 
fore  a  single  set  of  parameters  to 
characterize  transistors  will  be 
generally  adopted. 

Resume 

In  resume,  the  following  are  the 
salient  points: 

(1)  Typical  power  gains  that  are 
possible  with  the  grounded-base 
transistor  connection  are:  point- 
contact,  20  db;  junction,  46  db. 

(2)  In  transistor  terminology 
r,„  r,„  Tj,  and  r„  are  called  small- 
signal,  grounded-ba.se,  open-circuit, 
four-pole,  equivalent-circuit  param¬ 
eters.  Each  part  of  the  name  has 
significance.  . 

(3)  A  test  to  determine  whether 
a  signal  is  truly  a  small  signal  is 
to  measure  the  parameters  using  a 
selected  amplitude  of  signal,  de¬ 
crease  the  signal  by  approximately 
50  percent  and  remeasure  the 
parameters.  The  measured  values 
must  compare  within  the  orders  of 
accuracy  required. 

(4)  Either  the  r’s,  or  the  g’s  or 
h’s  may  be  used  to  characterize  the 
transistor  equivalent  circuit.  Con¬ 
siderations  such  as  common  usage, 
short-circuit  stability,  and  effective 
open  and  short  circuit  are  involved 
in  selecting  the  parameters  for  a 
given  analysis. 
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Signal-Noise  Meter 


Checks  TV  Links 


Noise  ratio  of  studio-transmitter  microwave  links,  intraplant  coaxial  cables  and  other 
broadcasting  equipment  are  determined  with  a  single  portable  meter.  Techniques  and 
equipment  applied  to  propagation  studies  on  7-kmc  relay  paths  are  applicable  to  broad¬ 
band  communications  circuits 


INCREASED  USE  of  television  pro¬ 
gram  networks  and  improvement 
of  transmission  standards  has  cre¬ 
ated  a  need  for  a  simple  device  for 
testing  and  maintenance  of  circuits. 
A  signal-noise  meter  described  be¬ 
low  was  used  originally  to  align, 
test  and  maintain  the  NBC  Phila- 
delphia-to-Washington  microwave 
relay.  The  technique  depends  upon 
using  test  tones  in  the  region  be¬ 
tween  60  and  300  cycles  and  a 
noise  amplifier  with  cutoff  below 
1,000  cycles.  It  can  be  employed  to 
measure  the  signal-to-noise  ratio 
of  single  or  cascaded  links.  Noise 
measurements  of  coaxial  cable 
lines  w'ithin  the  television  plant  can 
likewise  be  made. 

This  meter  measures  the  peak- 
to-peak  signal  to  the  peak-to- 
peak  noise  ratio  in  db.  The 
signal-noise  ratios  measured  be¬ 
tween  microwave  facilities  are 
usually  about  10  db  less  than  free- 
space  calculations  made  on  a  power 
basis,  that  is,  signal  watts  to  noise 
watts.  It  should  be  noted  that  noise 
can  be  other  than  the  thermal  noise 
originating  in  the  head-end  of  a 
receiver.  For  example,  it  could  be 
interference  from  an  f-m  station 
introduced  into  the  i-f  amplifier  of 
the  receiver. 

The  noise  on  long  runs  of  coaxial 
cable  within  a  tv  plant  can  also  be 
measured  using  this  equipment. 
Usually  these  cables  are  a  few 


fier  having  a  maximum  gain  of  60 
db,  a  peak-to-peak  vacuum-tube 
voltmeter  and  a  1-mc  calibrating 
oscillator.  The  cathode  and  grid  RC 
time  constants  of  the  amplifier 
were  selected  so  that  the  amplifier 
has  a  cutoff  below  1,000  cycles. 

The  schematic  diagram  of  this 
test  instrument  is  shown  in  Fig.  2. 
Filaments  and  plate  wiring  have 
been  isolated  by  means  of  suitable 
filters.  The  plate  supply  with  total 
drain  of  about  60  ma  is  regulated 
by  means  of  a  type  VR-150.  It  is 
important  that  there  be  no  feed¬ 
back  between  the  NOISE  and  SIGNAL 
sides  of  the  switch  to  avoid  oscilla¬ 
tion. 

Measurement  Procedure 

The  meter  can  be  calibrated  in 
the  following  manner:  arbitrarily 
set  the  attenuators  for  60-db  atten¬ 
uation,  turn  on  the  1-mc  calibrating 
oscillator  and  read  the  level  of  the 
1-mc  calibrating  signal  on  the  vtvm 
with  switch  on  SIGNAL;  connect  the 
•vtvm  to  the  output  of  the  ampli¬ 
fier,  switch  on  NOISE,  and  adjust  the 
gain  of  the  amplifier  until  the  1-mc 
signal  level  is  the  same  as  it  was 
out  of  the  oscillator.  Note  that  the 
peak-to-peak  vtvm  is  not  calibrated 
in  volts  but  is  used  to  match  the 
readings.  The  instrument  is  now 
calibrated  and  the  1-mc  calibrating 
oscillator  can  be  turned  off. 

The  following  procedure  is  used 
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hundred  to  a  thousand  feet  long. 
The  noise  is  of  random  nature  and 
therefore  a  cro  is  used  to  measure 
the  noise  output  of  the  amplifier. 
It  is  not  necessary  to  use  a  60-to- 
300  cycle  test  signal  in  this  case. 
The  noise  is  amplified  to  a  one-volt 
level  and  the  amplification  re¬ 
quired  in  db  is  the  signal-noise 
ratio,  since  1  volt  peak-to-peak  is 
standard  picture  level. 

Elements  of  System 

The  block  diagram  of  the  signal- 
noise  meter  is  shown  in  Fig.  1.  The 
meter  comprises  a  60-db  video  at¬ 
tenuator  that  can  be  adjusted  in 
2-db  steps,  a  1-kc  to  10-mc  ampli- 
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FIG.  I — Block  diagram  oi  •Ignol-to-noito 
mooturomoiit  motor  uaod  lot  tr 
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in  making  a  signal-noise  measure¬ 
ment  on  a  studio-transmitter  type 
microwave  relay.  Modulate  the 
transmitter  with  an  audio  oscillator 
using  a  sine  wave  somewhere  in  the 
frequency  range  between  60  and 
IlOO  cycles  and  having  the  same 
peak-to-peak  amplitude  as  the 
normal  composite  picture  signal. 
The  output  signal  from  the  micro- 
wave  receiver  is  fed  to  the  input 
of  the  signal-noise  meter.  Switch 
the  vtvm  to  SIGNAL  and  note  the 
scale  reading.  Now  switch  the  vtvm 
to  NOISE  and  then  decrease  the  at¬ 
tenuators  until  the  readings  are  the 
same  within  1  db.  The  value  in 
db  removed  from  the  attenuators  is 
the  signal-noise  ratio  in  db.  For 
example,  if  the  attenuators  were 
decreased  from  50  db  to  20  db,  then 
the  ratio  is  30  db. 

Field  Measurements 

.Many  measurements  have  been 
made  during  the  last  five  years  on 
television  microwave  relays  in  both 
the  2,000  and  7,000-mc  bands.  A 
I)lot  of  miles  vs  signal-to-noise 
ratio  in  db  for  7,000-mc  equipment 
is  shown  in  Fig.  3.  An  arbitrary 
line  has  been  drawn  to  average  the 
individual  measurements.  A  good 


example  of  a  relay  path  under  dif¬ 
ferent  conditions  of  both  trans¬ 
mission  propagation  and  equipment 
is  shown  by  the  two  dots  plotted  at 
31  miles;  there  is  a  6-db  difference 
in  the  signal-noise  ratios. 

A  bench  test  of  microwave 
equipment,  using  an  attenuating 
coupler  that  approximates  10  miles 
of  transmission,  is  likewise  plotted. 
Various  equipments  and  attenua¬ 
tors  were  used  in  this  example.  It 
will  be  noted  that  there  is  a  good 
6-db  spread  between  the  various 
measurements.  Both  the  output 
power  of  the  transmitter  and  the 
noise  factor  of  the  receiver,  beside 
variations  in  the  attenuators, 
would  account  for  the  discrepancy. 


FIG.  3 — Cotfiporiton  ol  b*ncli  and  IMd 
tett*  of  7-kmc  •quipmnni  uainq  4-it 
parabolic  reilcctor*  and  about  0.1  watt 


An  attenuating  coupler  that  has 
a  known  transmission-path  attenua¬ 
tion  in  db  or  miles  can  be  used  to 
check  transmitter  and  receiver. 
The  transmitter  and  receiver  are 
aligned  and  tuned  using  a  sine- 
wave  test  signal  and  also  a  com¬ 
posite  resolution  test  pattern. 
Modulation  should  be  at  the  same 
peak-to-peak  level  with  a  60  to  300- 
cycle  sine  wave. 

Improvements 

If  the  measured  signal-noise 
ratio  is  below  that  expected, 
various  portions  of  the  system  can 
be  checked.  The  crystal  in  the  head 
end  of  the  receiver  should  be 
changed,  and  also  the  first  and 
.second  tubes  following  the  micro- 
wave  converter,  likewise  the  output 
klystron  of  the  transmitter. 

The  transmission  path  is  checked 
next.  It  is  assumed  that  this  relay 
path  provides  line-of-sight  trans¬ 
mission.  The  parabolic  reflector 
dishes  should  be  panned  in  using 
the  signal-noise  meter  for  de¬ 
termining  minimum  noise.  The 
signal  should  also  be  observed  on 
a  cro.  This  method  is  more  accurate 
than  using  carrier  meter  on  micro- 
wave  receiver  for  checking  signal. 
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Tiny  dMnctric  ampUitor  copociton  b*.  Dlnlcctor  with  Inada  for  opplicatloiu 
bofoTO  mountinq  whoro  soallnq  U  unnocosoory 


Complolo  hormotlcolly  toolod  unit  is 
shown  at  roughly  half  nonnal  siss 


Nonlinear  Capacitors  for 


FIG.  1 — Cunros  show  incromonlal  ca- 
padiancs  as  a  function  of  voltaqs  for 
soTsroI  typical  disloctors 


FIG.  2 — Typical  application  for  non* 
llnoar  capadlors  is  modulator  circuit 
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Although  somewhat  over- 

I  shadowed  in  recent  years  by 
transistor  developments,  the  di¬ 
electric  amplifier  still  promises  to 
be  an  important  factor  in  the  elec¬ 
tronics  industry  of  the  future.  Ex¬ 
tremely  versatile  dielectric  ampli¬ 
fiers  have  been  built,  but  their  oper¬ 
ation  is  presently  limited  to  en¬ 
vironments  of  carefully-controlled 
conditions. 

Continuing  research  for  new  and 
better  materials  for  use  in  dielec¬ 
tric  amplifiers  is  showing  profitable 
results  day  by  day. 

Incremental  capacitance  is 
plotted  as  a  function  of  d-c  voltage 
applied  to  several  typical  dielectors 
in  Fig.  1.  Such  information  pro¬ 


vides  certain  useful  criteria  for  de¬ 
signing  amplifiers  and  other  circui¬ 
try.  The  linearity  of  this  type  of 
curve  is  a  measure  of  linearity  of 
the  output  signal  of  the  amplifier. 
The  gain  of  a  dielectric  amplifier  is 
proportional  to  the  slope  of  this 
curve  which  can  be  evaluated  by 


2(C,-C,) 


deflninBSa,  (c.+c.) 

which  is  the  mean  fractional 
change  in  capacitance  per  unit 
change  in  bias  voltage  in  the  inter¬ 
val  between  J?i  and  E,. 

For  certain  compositions,  values 
of  5  of  0.08  have  been  obtained, 
with  values  as  large  as  0.1  being 
realized  under  special  conditions. 
These  bodies  should  by  no  means  be 


B-F  INPUT  R-F  INPUT 


FIG.  3 — Circuit  of  unall  broadcoal  rocalTar  uaiaq  dialoctric  omplUiars  at  r-f  and  a-f 

froquanclM 
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Two  dioloctora  aro  intlallod  ia  t«mp«ratur*<onlroU*d 
OTon  that  maintain!  90  doq  C 


Laboratorf  modol  ol  two-sta^n  audio  omplifUr  that  qlvM  300  mw  output. 
Tho  r-i  powor  tourco  ia  ahown  at  cantor 


Dielectric  Amplifiers 


Using  an  r-f  power  source,  a  typical  two-stage  dielectric  amplifier  produces  300  milliwatts 
output  from  a  0.3  milliwatt  signal  source.  Although  still  vulnerable  to  atmospheric 
conditions,  progress  is  being  made  in  developing  new  materials 


considered  as  optimum  since  there 
is  a  srreat  deal  of  research  work  yet 
to  be  done  before  the  mechanism  of 
voltajre  sensitivity  will  be  fully 
understood  and  controllable. 

At  the  present  time,  all  of  the 
dielectrics  known  to  be  appreciably 
voltage  sensitive  have  dielectric 
constants  in  the  order  of  2,000  to 
6,000.  Dielectors  suitable  for  cir¬ 
cuit  applications  at  the  higher  fre¬ 
quencies  and  with  small  signal  volt¬ 
ages  must  have  small  capacitance 
values  and  must  be  made  from  thin 
dielectrics  so  that  the  signal  volt¬ 
age  gradient  will  be  adequate. 

This  immediately  presents  a 
problem  since  a  capacitor  having  a 
value  of  100  [ijjif  with  a  dielectric 
material  0.005  in.  thick,  and  having 
a  dielectric  constant  of  4,000  would 
be  approximately  0.02.'i6  inch 
square,  or  less  than  1/32  inch  on 
each  side.  This  is  small  indeed  and 
presents  serious  problems  in  manu¬ 
facture  and  mounting.  Neverthe¬ 
less  dielectors  are  currently  being 
produced  with  a  dielectric  thick¬ 
ness  as  small  as  0.005  in.  and  with 
zero-voltage  capacitances  as  low  as 
100  a|if. 

At  the  present  time,  the  voltage 


sensitivity  of  the  commercial  dielec¬ 
tric  amplifier  capacitors  shown  in 
the  photographs,  varies  somewhat 
with  temperature.  For  operation 
in  circuits  where  the  sensitivity 
must  be  constant,  the  units  may  be 
operated  in  a  small  temperature- 
controlled  oven  as  shown. 

Circuit  Application 

Usable  amplification  is  obtain¬ 
able  from  dielectors  in  several 
ways.  An  example  is  shown  in  Fig. 
2A,  representing  a  typical  arrange¬ 
ment  for  a  modulator-amplifier.  A 
qualitative  explanation  of  the  cir¬ 
cuit  can  best  be  given  by  consider¬ 
ing  Fig.  2K. 

A  value  of  capacitance  is  chosen 
such  that  an  operating  point  is 
established  on  one  side  of  the  re.so- 
nance  curve.  If  the  capacitance  is 
varied  by  some  means,  such  as  a 
small  signal  voltage  applied  to  a 
dielector,  the  voltage  E  will  vary. 
Thus  there  is  produced  an  ampli¬ 
tude-modulated  r-f  voltage  which 
can  be  demodulated  to  recover  the 
amplified  signal.  No  energy  is  re¬ 
quired  from  the  signal  except  to  re¬ 
plenish  the  small  capacitor  losses 
since  all  the  energy  supplied  to  the 


load  as  an  amplified  signal  comes 
from  the  r-f  carrier  supply.  It  is 
evident  that  the  higher  the  Q  of  the 
circuit,  the  greater  will  be  the 
change  in  voltage  E  for  a  small 
change  in  capacitance. 

Figure  3  is  a  diagram  of  a  two- 
stage  audio-frequency  dielectric 
amplifier  which  has  been  built  that 
has  an  overall  power  gain  of  30  db. 
The  input  signal  power  is  0.3  milli¬ 
watt  and  the  power  output  is  300 
milliwatts. 

As  a  nonlinear  circuit  element 
the  dielector  has  possible  applica¬ 
tions  other  than  in  amplifiers;  the 
more  obvious  being  in  multi¬ 
vibrators,  memory  and  storage  de¬ 
vices,  frequency  and  amplitude 
modulators,  and  electrically-adjust- 
able  filters. 

Appreciation  is  expressed  to  L.  R. 
Culver  of  Radiation,  Inc.  for  his 
suggestions  and  assistance,  and  to 
Josephine  LeGauIt  for  the  exhaus¬ 
tive  experimental  work  entailed. 
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Electron-Beam  Head  for 


Standard  magnetic  tape  run  over  neck  of  special  miniature  cathode-ray  tube  causes 
electron  beam  to  deflect  between  two  collecting  plates  alternately  at  the  recorded  audio 
rate,  so  that  current  output  of  tube  is  linearly  proportional  to  magnetization  on  tape 


Bench  Mlup  used  la  obloialnq  perionnonc*  characteristics  of  new  tope  plorback 
head,  lust  eislble  inside  triple-shielded  housing  from  which  coeer  has  been  re- 
moTsd.  Magnetic  fields  as  weak  as  one-hundredth  of  the  earth's  magnetic  field 
will  give  an  output  eoltoge,  hence  the  need  for  mognetic  shielding 


SINCE  THE  TIME  of  Poulson’s  in¬ 
vention'  of  magnetic  record¬ 
ing  ever  50  years  ago  only  one  prin¬ 
ciple  of  reproduction  has  been  em¬ 
ployed.  This  is  the  generation  of 
a  varying  electric  current  in  a  coil 
by  the  variations  of  magnetic  flux 
from  the  tape. 

A  disadvantage  of  this  kind  of 
reproduction  lies  in  the  fact  that 
the  output  signal  is  proportional  to 
the  rate  of  change  of  the  flux  in  the 
tape  rather  than  to  the  instanta¬ 
neous  values.  The  resulting  fre¬ 
quency  characteristic  increases 
from  zero  linearly  until  limited  by 


the  gap  size.*  Since  flux  here  is  di¬ 
rectly  proportional  to  the  input  sig¬ 
nal,  the  output  from  a  conventional 
head  is  not  a  true  reproduction  of 
what  was  recorded.  Equalizing  net¬ 
works  must  be  incorporated  in  the 
reproducing  circuits  to  restore  the 
balance  between  low  and  high  fre¬ 
quencies  so  the  reproduction  will 
sound  like  the  recorded  signal. 

Beam-Type  Head 

In  the  new  pickup  head*  described 
herein,  the  magnetic  flux  in  the 
tape  is  guided  by  a  magnetic  struc¬ 
ture  into  a  tiny  cathode-ray  tube 


where  it  deflects  the  electron  beam 
in  proportion  to  the  instantaneous 
magnitude  of  the  flux.  The  mag¬ 
nitude  of  the  output  signal  is  inde¬ 
pendent  of  the  recorded  frequency 
and  of  the  speed  of  the  tape.  In 
fact,  if  the  tape  is  moved  very 
slowly  or  even  stopped  altogether 
the  amplitude  of  the  output  signal 
is  not  decreased.  The  tube  also  acts 
as  a  deflection  type  of  amplifier, 
giving  output  voltages  many  times 
those  from  conventional  heads. 

Figure  lA  shows  a  sectional  view 
of  the  new  type  of  reproducing 
head,  with  the  old  type  shown  in 
Fig.  IB  for  comparison.  The  new 
head  has  a  conventional  gap  in  con¬ 
tact  with  the  tape,  and  a  magnetic 
core  structure  which  guides  the  flux 
through  the  glass  walls  of  the  tube. 
The  internal  magnetic  pole  pieces 
carry  the  flux  into  the  deflecting 
region  where  it  produces  a  mag¬ 
netic  field  that  deflects  the  electron 
beam. 

Figure  1C  shows  a  cutaway  view 
of  the  tube.  The  miniaturized  elec¬ 
tron  gun  at  the  left  sends  a  beam  of 
electrons  between  the  pole  pieces 
toward  the  split  target.  The  de¬ 
flection  of  the  electrons  is  at  right 
angles  to  the  flux  and  hence  parallel 
to  the  pole  faces.  This  property  of 
magnetic  deflection  is  advantageous 
i’1  increasing  the  sensitivity  since 
t>>e  role  pieces  never  get  in  the  way 
of  the  deflected  V)eam.  The  pole 
pieces  are  thin  moly-permalloy  and 
the  other  metal  parts  of  the  tube 
are  nonmagnetic  stainless  steel. 

Figure  2  shows  the  basic  circuit 
connections.  The  small  plate  located 
just  behind  the  slit  between  the 
target  plates  is  grounded  to  repel 
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those  electrons  that  pass  through 
the  slit  and  thus  reduces  the  effec¬ 
tive  slit  width.  For  zero  flux  and 
zero  deflection  the  beam  is  equally 
split  between  the  output  plates  of 
the  target,  giving  zero  output  volt¬ 
age  across  the  100,000-ohm  ^load 


resistors.  In  operation  the  beam 
swings  back  and  forth  between  the 
two  plates  depending  on  whether 
the  flux  is  negative  or  positive. 
When  the  beam  is  deflected  the 
target  currents  are  no  longer  equal 
and  hence  a  net  output  voltage  is 


developed  across  the  two  load  re¬ 
sistors. 

The  output  characteristic  in  Fig. 
3  shows  output  voltage  measured 
across  the  output  plates  for  dif* 
ferent  values  of  flux  in  the  beam- 
gap.  The  characteristic  is  linear 


Tube  itructura  and  bulb  beiore  eealinq  Miniature  cathode-ray  tube  alter  eealinq 
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FIG.  1 — Crot*-iectione  oi  new  and  coneentional  magnetic  tape  playback  heads,  and  cutaway  riew  oi  cathode-ray  tube  used  in  new  head 
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over  a  range  of  =b  1  gauss.  This 
range  is  about  50  times  greater 
than  the  maximum  flux  variation 
from  standard  i*inch  magnetic  tape 
when  used  with  the  complete  head 
under  typical  operating  conditions. 

Magnetic  Structure 

The  magnetic  head  structure 
design  of  Fig.  lA  was  abandoned 
early  in  the  work,  in  favor  of  the 
strip-type  magnetic  structure 
shown  in  Fig.  4.  The  magnetic  gap 
caused  by  the  deflecting  region  in 
the  tube  introduces  a  very  high 
reluctance,  making  the  reluctance 
of  the  elements  in  the  magnetic 
circuit  negligible  in  comparison 
with  the  beam-gap  reluctance.  The 
magnetic  elements  may  therefore 
be  reduced  to  the  smallest  practical 
dimensions  without  appreciable  loss 
of  flux.  A  single  lamination  of  Mu 
metal  0.014  inch  thick  proved  to  be 
adequate. 

The  strip-type  structure  is  as¬ 
sembled  by  using  Hysol  thermo¬ 
setting  casting  resin,  which  has 
good  adhesion  to  the  metal  and  is 
easy  to  handle.  A  molybdenum 
spacer  0.0003  inch  thick  controls 
the  pickup  gap.  The  wings  of  the 
head  extend  out  in  the  direction 
of  the  tape  to  increase  the  effective 
length  of  the  magnetic  core,  and 
also  act  to  extend  and  flatten  the 
low-frequency  response  of  the 


FIG.  3 — Output  charactuiiatic  oi  nuw 
•luctron-buom  playback  head 


pickup,  for  improved  performance. 

Sensitivity 

To  determine  the  flux  density  at 
the  electron  beam,  a  calibrated 
vibrating  probe  was  used  to 
measure  the  flux  density  in  the  gap 
between  a  pair  of  dummy  pole 
pieces  mounted  in  proper  relation 
to  the  external  magnetic  structure. 
With  a  saturated  tape  recording, 
a  field  intensity  of  approximately 
0.04  gauss  was  available  for  de¬ 


flection  of  the  electron  beam. 

Reluctances  and  leakage  factors 
of  the  various  portions  of  the  mag¬ 
netic  circuit  were  determined  by 
additional  measurements  and  cal¬ 
culations.  Using  these  values,  it 
was  shown  that  the  total  flux  in  the 
beam  gap  should  approximate  8 
percent  of  that  available  from  the 
recording.  The  cross-section  area 
of  the  magnetic  tape  coating  was 
approximately  1/1,200  that  of  the 
beam  gap.  A  saturated  recording 
on  a  typical  tape  having  a  reten- 
tivity  of  600  gausses  should  pro¬ 
vide  a  beam-gap  flux  density  of  600 
X  0.08  X  1/1,200  =  0.04  gauss, 
which  is  in  agreement  with  the 
earlier  measurements. 

Tube  sensitivity  wa.s  deter¬ 
mined  by  measuring  the  tube 
voltage  output  with  a  known 
applied  magnetomotive  force.  The 
beam-gap  flux  density  was  cal¬ 
culated  from  the  known  mmf 
and  previously  determined  mag¬ 
netic  circuit  parameters,  thus  per¬ 
mitting  the  tube  sensitivity  to 
be  expressed  in  terms  of  tube  volt¬ 
age  output  per  gauss  of  beam-gap 
flux  density.  With  the  sensitivity  of 
the  tube  equal  to  15  volts  per  gauss 
and  a  beam-gap  flux  density  of  0i)4 
gauss,  a  maximum  output  voltage 
of  0.6  volt  peak  plate-to-plate  was 
expected.  Tests  with  recordings  on 
tape  confirmed  these  figures  within 


ConpUl*  hMd,  with  catbod*  ray  tub*  in  pociUon.  Top*  run*  oT*r  FIG.  4 — Component*  and  aasombly  oi  •xp*rlm*ntal  winqod  cor* 
•moothly  cunr*d  wing*  oi  cor*  n**d  with  n*w  h*od 
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experimental  error. 

These  figures  indicate  the  high 
sensitivity  of  the  cathode-ray  tube. 
It  will  give  satisfactory  output 
voltages  on  field  strengths  from 
one-tenth  to  one-hundredth  the 
strength  of  the  earth's  magnetic 
field. 

Frequency  Characteristics 

Curve  A  of  Fig.  5  gives  the  fre¬ 
quency  response  of  the  new  head 
without  any  equalization.  Curve  B, 
shown  for  comparison,  is  the  fre¬ 
quency  characteristic  of  a  conven¬ 
tional  pickup  head,  also  without 
equalization.  It  should  be  noted 
that  the  scales  are  quite  different 
for  curves  A  and  B.  For  example, 
the  maximum  output  obtained  by 
the  conventional  head  is  only  10 
millivolts,  whereas  the  level  of  most 
of  the  frequency  range  of  the  new 
head  is  about  0.2  volt.  These 
curves  were  taken  with  conven¬ 
tional  longitudinal  recordings,  and 
demonstrate  the  superior  low- 
frequency  performance  of  the  new 
head. 

At  the  upper-frequency  end  of 
the  curves  the  deterioration  in  out¬ 
put  is  caused  by  the  so-k;alled  gap 
effect  which  comes  about  because 
the  gap  itself  is  comparable  in 
length  with  the  wavelength  of  the 
recorded  pattern.  The  curves  show 
that  this  effect  is  more  serious  with 
the  new  type  of  head.  The  reason 
is  that  the  steeply  ascending  curve 
of  the  conventional  head  partly 
compensates  for  this  gap  effect, 
whereas  the  flat  characteristic  of 
the  new  head  has  no  compensating 
feature. 

Calculation  indicates  that  a 
simple  single-section  R-C  equalizing 
network  u.sed  in  conjunction  with 
the  new  head  will  modify  the 
characteristic  to  curve  C.  A  two 
section  R-C  filter  will  give  an  even 
better  effect,  as  shown  by  curve  D. 

Magnetisation  Pattern  on  Tape 

All  of  the  discu.ssion  given  above 
was  based  upon  conventional  longi¬ 
tudinal  recording  on  the  tape.  For 
very  low  frequencies,  correspond¬ 
ing  to  long  wavelengths  in  the 
tape,  this  is  not  the  optimum  type 
of  recording  pattern.  For  the  long 


no.  S — FrcquMicy  rMpooM  currM  ior  cafhod»-roy  and  conTMtional  hnadn 


wavelength  the  gap  has  access  only 
to  the  leakage  flux  near  the  center 
of  the  elementary  magnet;  there¬ 
fore,  as  the  head  is  moved  slowly 
over  a  long  recording,  such  as  for 
a  square  wave,  the  response  will  be 
a  maximum  at  the  ends  and  a 
minimum  at  the  center  of  the 
square  pulse. 

Either  perpendicular  or  trans¬ 
verse  magnetization  would  be 
more  suitable,  but  both  of  these 
suffer  at  the  high-frequency  end. 
The  work  to  date  has  been  re¬ 
stricted  in  general  to  longitudinal 
recording  since  the  overall  re¬ 
sponse  was  more  important  than 
the  low-frequency  end  of  the 
spectrum. 

I 

Applications 

Work  is  being  carried  on,  how¬ 
ever,  on  perpendicular  recording  in¬ 
volving  magnetization  through  the 
tape.  Indications  are  that  this  may 
be  made  to  give  much  superior  re¬ 
sults  at  the  low-frequency  end 
without  too  great  a  loss  at  the 
high-frequency  end  of  the  spec¬ 
trum. 

This  new  type  of  head  offers  ad¬ 
vantages  over  conventional  heads 
in  a  number  of  uses.  In  spite  of  the 
excellent  results  obtained  with  well- 
equalized  conventional  recording  of 
music,  it  is  believed  that  ultimately 
the  quality  obtained  with  the  new 
head  will  surpass  that  possible 


with  conventional  types. 

There  are  certain  commercial 
and  military  applications  where  it 
is  desirable  to  record  very  low 
frequencies,  d-c  levels  or  pulses 
without  distortion.  For  these  the 
new  head  is  ideally  suited,  whereas 
the  old  type  will  not  perform 
adequately  without  considerable 
complexity  of  the  apparatus,  such 
as  the  dithering  head  and  the  use 
of  frequency  modulation  for  d-c 
recording. 

The  inherent  amplification  of  the 
tube  and  the  cheaper  equalization 
circuits  required  by  the  new  head 
give  rise  to  the  hope  that  a  simpler, 
cheaper  magnetic  tape  recorder 
may  be  possible.  This  would 
further  popularize  and  widen  the 
field  of  magnetic  tape  recording. 

This  development  has  been 
sponsored  by  the  Bureau  of  Ships 
of  the  United  States  Navy  under 
Contract  NOb8r-67452.  The  tube 
has  been  under  development  at 
National  Union  Radio  Corp.  and 
the  magnetic  head  structure  at 
Stromberg-Carlson  Co.  This  paper 
was  presented  at  a  meeting  of  the 
In.stitute  of  Radio  Engineers  in  San 
Antonio,  Texas  on  Feb.  7,  1963. 
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Fluoroscope  Image 


FIQ.  1 — Ctota-a«ctlon  of  iinoqo-cmiplliiar  tub*,  ■bowing  method 
of  brightening  x-roy  image 


Cloteup  of  amplifier  tube.  Image  is  Tiewed  on  screen  in  neck  of 
tube  through  lens  system 


The  electronic  fluoroscope  is 
a  device  designed  to  replace 
the  conventional  medical  fluoro¬ 
scopic  screen  on  which  the  physi¬ 
cian  sees  the  x-ray  shadowgraph  of 
the  patient.  It  presents  the  x-ray 
image  in  the  same  size  but  in¬ 
creased  in  brightness  by  a  factor 
of  200. 

For  a  standard  abdomen  ex¬ 
amination  the  best  fluoroscopic 
resolution  is  about  20  lines  per 
inch,  obtained  after  several 
minutes  of  dark  adaptation  by  the 
physician.  The  brightness  ampli- 
flcation  of  the  electronic  fluoroscope 
doubles  this,  yielding  40  lines  per 
inch  without  long  dark  adaptation. 

Operating  Principle 

The  heart  of  the  new  device  is 
the  large  image  tube  shown  in  the 
photograph  and  Fig.  1.  X-rays 
pass  through  the  patient  and 
through  the  glass  window  of  the 
tube,  to  strike  the  input  fluorescent 
screen,  similar  to  a  conventional 
fluoroscopic  screen.  The  resulting 
light  from  the  screen  releases 
photoelectrons  from  a  photosurface 
deposited  on  the  back  of  the  screen. 
Amplification  is  accomplished  by 
accelerating  the  photoelectrons 
through  a  30-kv  potential  differ¬ 
ence.  The  accelerated  electrons 
strike  an  output  fluorescent  screen, 
releasing  more  light  than  was  re¬ 
leased  from  the  input  screen  by 
x-rays.  The  brightened  output  im¬ 
age  on  the  other  side  of  this  screen 
is  viewed  through  a  system  of 


optical  lenses  and  mirrors. 

By  present  manufacturing  speci¬ 
fications  the  total  brightness  ampli¬ 
fication  of  the  x-ray  image  tube  is 
200.  However,  true  amplification 
by  voltage  acceleration  accom¬ 
plishes  only  about  10  of  this  ampli¬ 
fication.  The  remaining  factor  of 
20  is  obtained  by  geometrical  size 
reduction  of  the  image.  An  elec¬ 
trostatic  electron-optical  system  is 
used  to  form  an  output  image  re¬ 
duced  in  size  relative  to  the  input 
image  by  a  factor  of  about  4.5  in 
diameter,  or  20  in  area.  Bright¬ 
ness,  or  emerging  light  flux  per 
area,  is  thereby  increased  by  a 
factor  of  20.  Light  from  the  out¬ 
put  screen  emerges  diffused  into 
all  forward  directions. 

The  20-fold  increase  in  brightness 
is  not  lost  when  the  image  is  magni¬ 
fied  back  to  size  in  the  light-optical 
system.  The  eye  is  effectively 
brought  very  close  to  the  image  at 
the  output  screen  by  a  lens  intro¬ 
duced  to  accommodate  the  focus  of 
the  eye.  Brightness  remains  un¬ 
changed,  for  the  increased  magni¬ 
fication  is  exactly  balanced  by  the 
increased  solid  angle  of  light  inter¬ 
cepted  by  the  pupil  as  the  eye  is 
brought  closer.  This  action  holds 
for  any  magnifier  system  having 
an  exit  aperture  larger  than  the 
pupil  of  the  eye. 

Focusing  Lenses 

The  main  electron-optical  lens  of 
the  image  tube  is  an  eighth-inch  gap 
between  electrodes  across  which 


most  of  a  30-kv  potential  difference 
is  applied.  A  partially  satisfactory 
image  can  be  obtained  using  only 
this  main  lens,  but  the  resolution  is 
good  only  at  the  center.  The  sys¬ 
tem  of  weak  auxiliary  electron 
lenses  corrects  the  image  for  good 
resolution  over  its  full  diameter. 

Screens 

The  input  x-ray  phosphor  must 
have  high  efficiency  and  its  light 
must  be  spectrally  matched  to  the 
photosurface.  Phosphors  in  the 
zinc  sulfide  and  zinc  cadmium  sul¬ 
fide  family  have  given  the  best 
results. 

The  intermediate  photosurface 
uses  blue-sensitive  cesium  anti¬ 
mony  which  has  a  high  threshold 
energy  for  escape  of  any  large 
number  of  thermal  electrons  at 
room  temperature.  As  a  result, 
the  output  image  shows  no  detect¬ 
able  background  glow  due  to 
thermally  emitted  electrons,  yet 
the  threshold  energy  is  not  so  high 
as  to  involve  photoelectron  velo¬ 
cities  great  enough  to  cause  diffi¬ 
culty  in  focusing. 

For  the  output  electron  phosphor, 
zinc  cadmium  sulfide  was  chosen 
because  of  high  efficiency  and  be¬ 
cause  its  yellow-green  spectral  out¬ 
put  matches  the  response  of  the 
eye.  This  screen  is  aluminum- 
backed  to  increase  forward  light 
yield  and  prevent  feedback  of  light. 

The  electron-optical  demagnifica¬ 
tion  ratio  was  determined  from  an 
estimate  of  the  maximum  magnifi- 
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Amplifying  Tube 


New  tube  converts  x-ray  image  into  photoelectron  stream  for  intensification  by  30-kv 
electron  lenses.  Resulting  image  on  aluminum-backed  output  screen  appears  200  times 
brighter  than  standard  fluoroscope  when  viewed  at  original  size  through  magnifiying 

optical  system 


cation  which  could  be  expected  from 
a  satisfactory  light-optical  system. 

Amplification  in  the  image  tube 
brought  out  a  defect  of  phosphor¬ 
escence  in  the  input  phosphor  which 
was  not  anticipated.  The  zinc  sul¬ 
fide  was  shown  to  have  a  composite 
phosphorescence,  with  several  dif¬ 
ferent  decay  constants.  It  was 
found  that  persistence  gradually 
builds  up  due  to  low-intensity  com¬ 
ponents  with  very  long  decay  con¬ 
stants.  As  successive  patients 
were  examined,  the  output  image 
was  so  obscured  by  a  general  back¬ 
ground  glow  that  the  tube  became 
useless  until  the  next  day.  The 
brightness  of  this  persistence  glow 
was  too  low  to  be  seen  directly  at 
the  blue-emitting  screen  itself,  but 
it  was  brought  out  by  the  amplifi¬ 
cation  of  the  tube.  The  defect  was 
first  corrected  by  the  use  of  in- 
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frared  light  for  quenching  between 
exposures,  but  recent  improvements 
in  the  cathode  composition  has  re¬ 
duced  the  persistence  to  satisfac¬ 
tory  levels. 

Amplification 

Another  problem  encountered 
during  development  work  con¬ 
cerned  the  difficulty  of  measuring 
the  amplification  of  the  tube.  The 
conventional  screen  emits  light  on 
the  green  side  of  yellow-green,  for 
best  response  of  the  dark-adapted 
eye.  The  output  light  of  the  elec¬ 
tronic  fluoroscope  is  on  the  yellow 
side  of  yellow-green,  matching  the 
iinadapted  eye. 

Comparison  photometry  must  be 


done  at  some  one  brightness,  but 
visual  amplification  varies  with 
brightness  level.  With  some  spec¬ 
tral  combinations  amplification  at 
high  brightness  has  probably  been 
as  much  as  double  the  value  at  low 
brightness.  However,  apparent 
amplification  also  seems  to  vary 
with  such  observer  factors  as  time 
in  the  dark,  recent  hours  in  bright 
sunlight  and  tendency  to  look  off- 
center  to  bring  in  parafoveal  vision, 
all  of  which  influence  the  effective 
degree  of  observer  dark  adaptation. 

Amplification  also  varies  with 
quality  of  the  radiation,  as  influ¬ 
enced  by  x-ray  voltage  and  equiv¬ 
alent  patient  thickness.  To  avoid 
confusion,  an  arbitrary  specifica¬ 
tion  of  conditions  for  amplification 
measurement  has  been  adopted. 
The  actual  comparison  measure¬ 
ments  are  now  made  by  phototube. 

A  value  of  500  was  originally 
suggested  as  a  reasonable  practical 
amplification  limit.'  Actually,  this 
amplification  has  been  exceeded  in 
some  tubes  under  some  conditions. 

In  the  meantime,  the  Patterson  B 
conventional  fluoroscope  screen  has 
been  superseded  by  the  brighter 
Patterson  B-2  screen,  changing  the 
comparison  standard.  Relative  to 
the  old  standard,  the  present  speci¬ 
fied  amplification  of  200  would  be 
nearer  300.  The  remaining  differ¬ 
ence  represents  an  effort  to  be  con¬ 
servative,  both  in  avoiding  non  typi¬ 
cal  conditions  of  measurement  and 
in  accepting  a  production  goal 
which  can  be  met  in  reasonable 
quantity. 

REFsaENCB 

(1>  J.  W.  Coltman,  Fluoroscopic  ImaKs 
Brlghteninc  by  Electronic  Means.  Radi- 
ologp,  51,  p  369,  Sept.  1948. 
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TmI  t*lup.  with  B-C  oscillator  at  loit.  Froquoncy  longot  oro  so  chossn  that  rsod- 
ings  of  singls  1-120  seals  on  tuning  dial  or#  multiplisd  by  powsrs  of  10 

Bridge-Stabilized 
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By  modifying  a  conventional 
Wien  bridge  type  of  R-C 
oscillator  so  no  arm  of  the  bridge  is 
shunted  by  a  low  impedance,  the 
influence  of  vacuum  tubes  on  the 
oscillator  can  be  virtually  elimi¬ 
nated.  The  only  bridge  shunting 
elements  then  are  vacuum-tube 
grids.  This  unique  arrangement 
gives  extreme  frequency  stability 
and  very  low  harmonic  distortion. 
The  oscillator  has  a  small  general 
drift  for  several  hours  due  to 
warm-up,  but  the  short-time  fre¬ 
quency  stability  is  of  the  order  of 
1  part  per  100,000  over  an  operat¬ 
ing  range  of  1  cps  to  120,000  cps. 
One  application  for  an  instrument 
with  this  degree  of  stability  is  in 
conjunction  with  digital-type  fre¬ 
quency  counters  used  in  designing 
sharply  tuned  filters.  The  wide 
frequency  coverage,  from  1  to  120,- 
000  cps  in  five  overlapping  ranges, 
is  useful  as  well  for  research  in 
geophysics,  medicine  and  ordnance. 

A  well-regulated  power  supply 
minimizes  the  influence  of  line 
voltage  variations  on  frequency 
and  contributes  to  a  low  hum  level. 

The  tsrpe  of  output  circuit  used 
provides  a  low  generator  imped¬ 
ance.  The  output  level  control 
keeps  the  undesired  voltages  at  a 
constant  percentage  of  the  desired 
output  voltage,  which  may  be  as 
high  as  20  volts. 

Circuit  Details 

The  oscillator  circuit  is  composed 
of  two  separate  amplifiers,  joined 
together  by  a  bridge  network  as 
shown  in  Fig.  1.  This  network  is 
both  frequency  and  amplitude  sen¬ 
sitive  with  respect  to  the  conditions 
of  its  balance. 

The  two  amplifiers  are  entirely 
separate,  except  that  the  screens 
and  cathodes  of  V,  and  V,  are  fed 
from  the  same  points  on  the  volt¬ 
age-divider  networks  as  are  the 
corresponding  electrodes  of  V,  and 
Vt.  This  is  done  to  avoid  the  neces¬ 
sity  of  bypassing  the  a-c  currents 
in  these  elements  to  ground  with 
capacitors. 

Four-terminal  network  A-B-C-D 


serves  to  connect  the  two  amplifiers 
together.  This  network  is  a  Wien 
bridge  which  has  been  modified  to 
be  amplitude-sensitive  by  the  use 
of  quasilinear  elements  in  the  resis¬ 
tive  bridge  arms.  At  zero  and  in¬ 
finite  frequencies,  terminals  A  and 
C  are  at  the  same  potential.  Ampli¬ 
fier  No.  1  then  has  its  output  con¬ 
nected  directly  to  its  input  degen- 
eratively,  and  the  amount  of 
negative  feedback  is  equal  to  the 
gain  of  this  amplifier  alone. 

At  a  frequency  which  is  deter¬ 
mined  by  the  reactive  arms  of  the 
bridge,  the  two  amplifiers  are 
coupled  together  regeneratively  by 
a  network  having  a  loss  which  is 
less  than  the  gain  of  the  amplifiers ; 
under  these  conditions,  oscillations 
start.  As  the  amplitude  of  the  os¬ 
cillations  increases,  the  loss  in  the 
bridge  network  also  increases  until 
it  has  become  numerically  equal  to 
the  average  gain  of  the  two  ampli¬ 
fiers.  This  is  the  stable  operating 
condition. 

The  voltage  across  K,  contains 
the  fundamental  frequency  plus 
about  i  percent  of  even-order  har¬ 
monic  distortion.  The  voltage 
across  R,  contains  an  out-of-phase 
fundamental  component,  but  the 
even-order  harmonic  components 


are  in  phase  with  those  appearing 
across  R».  A  special  amplifier  hav¬ 
ing  dual  input  circuits  is  used  to 
combine  these  voltages  into  a  single 
voltage  with  respect  to  ground, 
which  is  essentially  free  of  even- 
order  harmonic  distortion. 

Both  the  oscillator  and  the  ampli¬ 
fier  have  been  provided  with  overall 
d-c  negative  feedback,  and  the  in¬ 
ternal  potentials  of  the  vacuum 
tubes  have  practically  no  effect  on 
the  d-c  operating  potentials  of  the 
circuit.  Approximately  40  db  of 
negative  a-c  feedback  is  used  in  the 
amplifier,  adjustable  through  choice 
of  values  for  R,  and  R,.  The  net  a-c 
gain  of  the  amplifier  is  less  than  2. 

Tube  V,  has  been  used  as  a  load 
resistor  for  F,  so  that  all  of  the  sig¬ 
nal  power  may  be  delivered  to  the 
load. 

The  power  line  frequency  com¬ 
parator  tube  V,  has  its  target  pow¬ 
ered  by  the  low-angle  peaks  of  the 
450-volt  power  transformer  second¬ 
ary.  This  allows  frequencies 
which  are  related  to  the  power  line 
frequency  by  the  factors  §,  i,  1,  2, 
3,  4  and  5  to  be  spotted  with  ease. 

Performance 

When  the  oscillator  is  operating 
properly,  the  harmonic  content  of 
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FIG.  1 — Circuit  oi  oacillotor.  Stabiliiud  powu  supply,  not  shown,  uaos  SU4-G  os  iull-waro  roctUior  with  900-t  c-t  transionnor.  with  two 

6Y6-G,  ono  6AU6  and  on*  0B2  In  roqulotor  circuit 


Ultrasonic  Oscillator 


Two-amplifier  variation  of  Wien-bridge  R-C  oscillator  gives  exceptional  frequency  stability 
and  low  harmonic  distortion,  for  digital-type  frequency  counters  as  well  as  for  audio  and 
ultrasonic  research.  Five  overlapping  ranges  cover  1  cps  to  120,000  cps 


the  output  voltage  is  about  0.1  per¬ 
cent  in  the  range  from  20  to  20,000 
cycles  per  second.  Above  20,000 
cycles  per  ttecond,  the  second  har¬ 
monic  increases  slightly  due  to  the 
increased  loading  by  the  stray  ca¬ 
pacitances  to  ground.  Below  20 
cps,  the  third  harmonic  increases 
slightly  due  to  cooling  of  the  ther¬ 
mal  avc  element  during  the  cycle. 
It  reaches  a  value  of  about  1  per¬ 
cent  at  1  cps. 

Low  distortion  at  low  frequen¬ 
cies  may  be  obtained  by  replacing 
the  6-watt  120-volt  lamp  in  the 
bridge  circuit  (Fig.  2)  with  a  10- 
watt  120-volt  lamp  and  changing 
R,  to  560  ohms.  Under  this  condi¬ 
tion  the  output  drops  to  about  6 
volts,  and  the  harmonic  content  at 
1  cps  is  less  than  0.2  percent.  With 
the  10-watt  lamp,  the  amplitude  re¬ 
quires  a  much  longer  time  to  stabi¬ 
lize  after  a  change  in  frequency  is 
made,  but  otherwise  the  perform¬ 
ance  of  the  instrument  is  the  same. 


Extreme  amplitude  stability  may 
be  had  at  a  sacrifice  of  good  wave¬ 
form  at  the  lower  frequencies  by 
replacing  R,  and  R,  with  a  type  1C 
thermistor  and  leaving  the  6-watt 
lamp  in  place.  Under  these  condi¬ 
tions,  the  harmonic  content  at  10 
cps  is  about  2  percent  and  increases 


FIG.  2 — Bridg*  circuit  and  ronq*  iwitcb. 
The  t«n  TMlalors  in  Ih*  lr*qu«ncy-d«- 
termining  lugs  oi  ths  brldgs,  bslow  Ibo 
switch.  OTs  all  1  poremt  dspositsd  cor* 
bon  units.  Frsquonclss  ior  ths  Uts 
switch  posMons  aro:  1 — 1>12  cps;  2 — 10- 
120  cps;  2—100-1.200  cps;  4—1,000-12.- 
000  cps:  S — 10,000-120.000  cps 


rapidly  at  lower  frequencies.  The 
distortion  decreases  at  frequencies 
above  10  cps.  The  harmonic  con¬ 
tent  may  be  observed  by  using  a 
parallel-T  null  network  to  reject 
the  fundamental  and  an  a-c  milli- 
voltmeter  for  measuring  the  rms 
value  of  harmonics  which  remain. 

Current  passed  by  the  125-v>i 
electrolytic  output  coupling  capaci¬ 
tor  gives  in  the  output  a  d-c  voltage 
that  is  less  than  1  percent  of  the 
output  signal. 

The  20-volt  output  circuit  has  a 
variable  internal  impedance  which 
reaches  a  maximum  of  about  1,250 
ohms  when  the  control  is  set  at  half 
value.  If  a  lower  output  impedance 
is  desired,  2  volts  can  be  produced 
across  a  100-ohm  resistor  which  is 
connected  across  the  20-volt  output 
terminals.  The  1-volt  output  cir¬ 
cuit  has  a  constant  internal  imped¬ 
ance  of  300  ohms.  Output  currents 
up  to  20  ma  rms  can  be  drawn  with¬ 
out  an  increase  in  distortion. 
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Measuiing  Impedance  of 


Unknown  resistor  is  connected  across  a  special  coaxial  cavity  that  is  fed  by  an  unmodulated 
signal  generator  and  is  tuned  linearly  to  resonance  by  an  inward-projecting  precision 
micrometer  spindle.  Resulting  voltage  across  resistor  is  detected,  measured  and  converted 
to  impedance  with  accuracy  better  than  5  percent  up  to  400  me 
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Measurement  of  reaistor  im¬ 
pedance  in  the  so-called 
middle  band  of  frequencies  around 
400  me  necessitates  the  application 
of  special  techniques  since  this 
range  is  too  high  for  conventional 
bridge  methods  and  too  low  for  con¬ 
venient  use  of  slotted  line  and 
waveguide  techniques.  The  band  of 
frequencies  between  80  me  and  400 
me  may  be  thought  of  as  the  region 
of  transition  from  lumped  para¬ 
meters  to  distributed  parameter 
circuits. 

The  special  middle-band  equip¬ 


ment  to  be  described  uses  a  tuned 
coaxial  cavity  of  the  correct  length 
for  resonance  at  the  desired  fre¬ 
quency.  Measurements  are  made  at 
the  discrete  frequencies  of  2,  10, 
26,  60,  100,  200,  300  and  400  me  on 
impedances  up  to  and  including  one 
megohm.  The  measurements  at  fre¬ 
quencies  below  100  me  are  obtained 
by  adding  lumped  inductances  on 
the  end  of  the  cavity. 

An  earlier  cavity  application  for 
this  purpose*  allowed  comparative 
measurements  to  be  made  at  dis¬ 
crete  points,  namely  100,  200,  300 
and  400  me.  One  cavity  was  essen¬ 
tially  designed  for  200-mc  opera¬ 
tion,  but  by  reducing  the  length  of 
the  inner  conductor,  satisfactory 


Adfiutable  padders  and  tunlnq  itub* 
used  ocrosi  generator  output  line  to 
Tary  caTlty  impedance 


400-mc  operation  was  attained. 
However,  the  cavity  could  not  make 
use  of  the  susceptance  variation 
technique,  and  as  such  had  to  de¬ 
pend  on  a  comparison  with  im¬ 
pedances  established  by  other 
methods. 

A  number  of  other  approaches 
to  measurement  of  impedances 
in  this  frequency  range  have 
been  tried,*  but  all  of  them  had 
serious  drawbacks.  The  cavity-type 
equipment  described  here  over¬ 
comes  these  limitations  and  yet  pro¬ 
vides  adequate  range  and  excellent 
stability. 

Theory  of  Cavity  Operation 

Ck»nsider  a  tunable  resonant 
circuit  connected  to  a  generator  of 
internal  impedance  r  -f  ju>l  as 
shown  in  Fig.  1.  This  circuit  can  be 
simplified  in  the  successive  steps 
of  Fig.  IB  and  1C  to  a  resonant 
circuit  fed  by  a  current  source  /. 

The  unknown  under  considera¬ 
tion  is  indicated  as  R,  and  C,.  The 
impedance  R.  of  the  tuned  circuit 
at  resonance  is  a  function  of  the 
original  tuned  circuit  and  the  in¬ 
ternal  impedance  of  the  generator 
supply. 


FIG.  1 — ThrM-stap  ■inpllilcation  of  lunabU  looonant  circuit  to  arrangomont  iod  by 
curroat  tourco  /.  along  with  boaic  rolattona  for  tho  aimpliilod  drculta  ond  tho  aqua- 
tlona  for  two  mothoda  of  uaing  the  circuit  lor  meaauring  high-frequency  Impedance 
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High-Frequency  Resistors 


RESONftNT 
COAXIAL  cavity, 


amplifier! 


OATOR 


TUNING 

CAPACITOR 


UNKNOWN 


CompUi*  m*a«uring  tatup  lulng  modiiiad  Signal  Corps  Enginooring  Loboratoriss  dosign  of  coTity  (In  forsgroOnd)  which  is  psnnononlly 
tunsd  to  400  me.  Signal  gensrator  is  Moosursmsnts  Corp.  modal  80,  maosuring  instrtimant  ot  right  is  Millivoc  Ttrm  with  built-in  d-c 
ompIUiar.  Collbrotad  attanuotor  is  on  woodan  stand  in  iront  of  ganorator 


Essentially,  the  two  methods 
which  may  be  employed  with  such 
a  setup  to  measure  an  unknown  are 
the  resistance  variation  method  and 
the  susceptance  variation  method. 

Resistance  Method 

To  understand  the  resistance 
variation  technique,  consider  the 
resonant  circuit  of  Fig.  1C.  The 
circuit  is  tuned  to  resonance  first 
without  the  unknown.  The  voltage 
V,  across  the  resonant  circuit  then 
is  equal  to  I,  R.,  where  7,  is  the 
current  from  the  source.  The  tun¬ 
ing  capacitor  is  now  at  C„  Next, 
the  unknown  is  inserted  and  reson¬ 
ance  is  again  obtained  by  retuning 
the  variable  capacitor  to  Ct.  The 
current  generator  output  /,  is  then 
increased  to  a  value  I,  such  that  V, 
is  made  equal  to  the  same  value  as 
before  the  unknown  was  inserted. 
Equations  1,  2  and  3  in  Fig.  1  por¬ 


tray  these  conditions,  and  give  Eq. 
4  as  the  value  of  R,.  If  an  at¬ 
tenuator  is  employed  on  the  gener¬ 
ator,  the  ration  /,//,  may  be  ex¬ 
pressed  in  decibels  as  in  Eq.  5, 
giving  for  R,  the  more  convenient 
expression  of  Eq.  6. 

In  this  analysis  R,  has  been  as¬ 
sumed  constant,  which  requires  the 
output  impedance  of  the  signal 
generator  to  be  constant  for  all 
attenuator  settings.  A  piston-type 
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FIG.  2 — Maosuring  sstup,  showing  bow 
unknown  rssislor  is  connoctod  across 
rosonanl  cooxial  corliy 


attenuator  essentially  fulfills  this 
requirement. 

Susceptance  Method 

In  the  susceptance  variation 
method,  the  parallel  combination  R, 
of  R^  and  R.  is  Eq.  7  of  Fig.  1.  At 
re.Honance,  V,  is  then  given  by  Eq. 
8.  If  the  resonant  circuit  is  now 
detuned  by  a  known  amount  AC, 
Eq.  9  gives  the  circuit  impedance. 

If  the  output  of  the  generator 
is  next  increased  to  some  value 
/,  such  that  the  same  value  of  V, 
is  maintained,  then  V,  =  /,  jZj 
M^here  Z  is  given  by  Eq.  9.  The  two 
expressions  for  V,  can  be  equated, 
solved  for  /?,  and  simplified  to  the 
form  of  Eq.  10. 

If  the  generator  has  a  pistqp- 
type  attenuator,  Eq.  11  can  be  u.sed. 
Here  R,  is  given  in  terms  of  the 
change  in  attenuator  setting  and 
the  known  change  in  AC.  Since 
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without  any  unknown  impedance 
connected  into  the  circuit  R,  =  R„ 
this  relationship  may  be  utilized  to 
measure  the  R,  of  the  resonant 
circuit.  It  may  be  desirable  to  pre¬ 
pare  tables  such  that  only  a  few 
seconds  are  needed  to  convert  at¬ 
tenuator  and  capacitor  readings 
into  actual  resistance  values. 

Circuit  Arrangement 

A  block  diagram  of  the  equip¬ 
ment  is  shown  in  Fig.  2.  A  resonant 
coaxial  cavity  is  fed  by  the  un¬ 
modulated  output  of  a  signal 
generator  equipped  with  a  piston- 
type  attenuator.  The  output  of  the 
resonant  cavity  is  converted  into 
a  d-c  voltage  by  a  detector  circuit, 
and  amplified  and  measured  by  a 
commercially  available  d-c  ampli¬ 
fier  with  built-in  output  meter. 


For  practical  reasons,  three 
separate  cavities  have  been  used. 
Although  all  are  essentially  the 
same  in  principle,  they  vary  in  de¬ 
sign.  The  input  is  inductively 
coupled  into  the  cavity,  and  the 
degree  of  coupling  may  be  varied 
by  rotating  the  coupling  loop.  Sec¬ 
tions  are  available  for  operation  at 
100,  200,  300  or  400  me,  as  shown 
in  Fig.  3.  In  addition,  a  set  of  coils 
is  available  for  measurements  at  2, 
10,^25  and  50  me. 

One  cavity  has  been  used 
principally  for  measurements  at  2, 
10,  25,  50  and  100  me,  because 
assembly  and  disassembly  of  the 
cavity  results  in  a  change  in 
characteristics,  particularly  in  R„ 
necessitating  a  new  determination 
of  R,  for  each  use,  while  two  others 
are  left  permanently  at  200  and 


400  me  respectively. 

The  capacitor  design  causes  some 
trouble  at  400  me  after  long 
periods  of  use.  This  is  because  the 
electrical  contacts  become  dirty, 
and  is  remedied  by  disassembly  and 
cleaning. 

Construction 

The  cavity  has  a  center  conductor 
that  increases  in  diameter  at  one 
end  to  accommodate  a  linear  capaci¬ 
tor.  The  center*  conductor  has  a 
coaxial  hole  bored  down  the  center 
on  the  enlarged  diameter  end.  A 
special  micrometer  for  waveguide 
use  is  inserted  in  this  hole  to  pro¬ 
vide  a  linear  capacitance  variation 
of  5  ii4Af  per  inch,  which  allows  in¬ 
cremental  values  of  capacitance  as 
low  as  0.001  iqif  to  be  measured. 

A  capacitive  probe  provides  the 


FIG.  3 — ThrM  Ttowi  oi  coaxial  eaxitr  ORonqoinonl.  For  400  me.  ond  plot*  at  loft  ia  iattonod  diroctly  to  tuning  ooction.  For  300  me, 
ahortoot  tuba  la  inaortod  botwoon  tunor  ond  ond  plato.  For  200  me.  modlum-lonqth  tubo  la  Inaortod.  For  100  me,  largoat  tubo  la  Inaortod. 
For  atUl  lowor  frcguoncloa,  low-iroquoncy  adoptor  boring  lumpod  Inductancoa  la  uaod  on  IOO-bk  tubo  In  ploco  of  ond  ploto 
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Ccnrlty  Mtup  for  lOO-mc  mcatuicmcnta.  Unknown  miator  Is  connse'sd  bnlw— b  sctsw  tennlnala  pro)*cting  iorwoid  from  tuning  snctlon 
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terially,  simple  adjustable  padder 
and  tuning  stubs  may  be  connected 
across  the  line  from  the  generator 
to  the  resonant  cavity.  These  give 
characteristic  impedances  of  any* 
thing  from  a  few  thousand  ohms 
to  12,000  ohms  at  400  me.  The 
range  attainable  increases  as  the 
frequency  decreases. 

Results 

Typical  high-frequency  perform¬ 
ance  curves  obtained  with  this 
equipment  are  given  in  Fig.  4.  It 
was  found  that  in  all  cases  per¬ 
formance  suffered  as  resistance 
value  increased.  There  are  excep¬ 
tions  to  this,  but  usually  they  are 
limited  to  performance  over  a  very 
narrow  bandwidth.  The  data  on 
this  curve  may  also  be  used  to  draw 
a  composite  curve  which  plots  per¬ 
cent  of  d-c  resistance  versus  fre¬ 


quency  times  resistance  if  that  type 
of  relationship  is  desired. 

The  accuracy  of  this  method  of 
measurement  is  dependent  only  on 
the  signal  generator,  the  ability  to 
accurately  measure  db,  and  the 
ability  to  calibrate  a  linear  capaci¬ 
tor.  The  precision  is  a  function  of 
how  well  the  attenuator,  capacitor 
and  output  meter  can  be  read.  A 
consideration  of  the  possible  errors 
and  a  square-root  sum-of-the- 
squares  analysis  indicate  an  ac¬ 
curacy  no  worse  than  2.5  percent. 

The  work  described  was  done 
under  Signal  Ckirps  Contract  W36- 
039-SC-44626,  sponsored  by  Signal 
Corps  Engineering  Laboratories 
and  the  United  States  Air  Force. 
Development  of  the  cavity  was  done 
in  cooperation  with  the  Moore 
School  of  the  University  of  Penn¬ 
sylvania  in  the  initial  phases.  Ac¬ 
knowledgement  is  made  to  the 
following  individuals:  I.  Bady, 
Signal  Corps  Elngineering  Labora¬ 
tories;  R.  Showers,  University  of 
Pennsylvania;  W.  Littleton,  Inter¬ 
national  Resistance  Co.;  S.  Parker, 
formerly  International  Resistance 
Co.;  E.  Thompson,  International 
Resistance  Co. 

Reperencbs 

(1)  I.  Bady,  Trchnlq^uen  In  the  Me««- 
iirementa  of  Several  Componento,  Proe. 
Nat’l  Electronic*  Conf.,  Chicago,  1951. 

(2)  "Components  Handbook".  Vol.  17, 
MIT  Radiation  Laboratory  Series,  Ifo- 
(Jraw-Hlll  Book  Co.,  New  York,  1949. 


input  to  the  detector  and  is  adjust¬ 
able  in  position.  A  crystal  arrange¬ 
ment  is  used  as  the  detector. 

One  of  the  cavities  is  kept  at  the 
100-mc  position  for  measurements 
at  2,  10,  25,  50  and  100  me.  Two 
cavities  of  modified  Signal  Corps 
Engineering  Laboratories  design 
are  permanently  set,  one  at  200  me 
and  the  other  at  400  me.  A  shield 
on  each  cavity  eliminates  the  effects 
of  variable  stray  capacitance. 

Components  of  various  diameters 
and  lengths  are  accommodated  by 
moving  the  ground  terminal.  Units 
of  various  sizes  (within  limita¬ 
tions)  are  all  given  the  same  lead 
length,  same  orientation  and  same 
parallel  distance  to  a  grounded  con¬ 
ducting  plane,  all  without  adding 
los.«ies  to  the  system. 

Cavity  Impedance 

The  impedance  R,  of  the  400-mc 
cavity  is  in  the  order  of  90,000 
ohm.s.  Former  cavities  were  limited 
to  approximately  50,000  ohms  at 
400  me.  This  increased  R.  comes  as 
a  result  of  special  precautions  in 
plating  the  interior  of  thp  cavity 
and  improved  mechanical  connec¬ 
tions  of  the  cavity.  It  is  important, 
however,  to  be  able  to  control  the 
R,  of  the  cavity  since  the  greatest 
accuracy  occurs  when  the  value  of 
R,  is  near  the  value  to  be  measured. 

To  increase  the  range  of  R.  ma¬ 
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FIG.  4 — Typical  irnquMcy  choroclnr- 
laUca  for  dlfinront  toIom  oI  spnelal 
hlgh-frnqunncy  carbon  ronUtora.  show¬ 
ing  that  hlghosl  ohmic  volnM  drop 
foslMt  with  iroquoncy 
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Ceramic  Tile  Sorter 


Automatically  matches  colored  bathroom  and  kitchen  wall  tiles  against  a  standard,  then 
accurately  sorts  into  acceptable,  light  and  dark  glazes  at  speeds  up  to  60  tiles  per  minute. 
Phototube  output  pulses  feed  special  d-c  amplifier  which  is  free  from  slow  drift 


Random  changes  of  color  occur 
I  in  ceramic  tiles  during  the 
manufacturing  process.  Differences 
in  temperature  and  atmosphere  of 
baking  ovens  and  variations  in  the 
biscuit  base  are  some  of  the  causes. 
The  daily  production  of  an  average- 
size  ceramic  tile  works  ranges  fpm 
20,000  to  60,000  pieces,  hence  visual 
inspection  and  manual  sorting  are 
impractical.  The  problem  led  to  de¬ 
velopment  of  a  pulse-type  electronic 
color  comparator. 

Principle  of  Operation 

A  standard  tile  of  the  desired 
color  is  placed  in  a  receptacle  of  a 
gravity-roller  conveyor,  with  its 
enameled  face  slightly  below  the 
upper  edge  of  the  rollers,  as  shown 
in  Fig.  1.  A  parallel  light  beam  is 
projected  onto  this  standard  sur¬ 
face,  and  the  45-degree  reflected 
light  is  collected  by  a  lens  system 
for  projecting  through  a  colored 
glass  filter  onto  the  cathode  of  a 
high-vacuum  phototube. 

Samples  to  be  checked  roll  over 
the  standard  surface,  intercepting 
the  light  beam  and  substituting 
their  reflected  light  for  that  of  the 
standard  during  a  short  comparison 
time.  Thus  there  appears  across 
the  phototube  terminals  an  electric 
pulse  having  an  amplitude  and 
polarity  which  depend  on  the  color 
difference  between  standard  and 
sample.  This  pulse  is  measured 
after  amplification  in  a  memory- 
free  pulse  amplifier.  The  ordinate 
of  the  flat  top  of  the  pulse  gives,  by 
amplitude  and  sign,  the  amount  of 
color  difference  between  sample  and 
standard. 

The  instrumental  condition  thus 
obtained  is  that  of  the  best  labora¬ 
tory-type  colorimeters,  involving 
only  one  phototube,  one  lamp,  one 
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beam  and  one  filter.  Moreover,  the 
pulse-CQmparison  principle  enables 
the  device  to  work  in  a  condition 
known  as  suppressed  zero  without 
the  need  of  a  bucking  emf.  A 
further  advantage  is  the  absence  of 
zero  drift  and  instability. 

Circuits 

A  first  model  employed  a  con¬ 
ventional  R-C  coupled  negative- 
feedback  pulse  amplifier,  followed 
by  a  double-triode  symmetrical  dif¬ 
ference  amplifier.  Pulses  of  opposite 
signs  coming  off  the  plate  circuits 
of  this  stage  feed  two  externally- 
gated  triode  amplitude  discrimina¬ 
tors  switched  on  during  the  middle 
portion  of  the  pulse  by  means  of  a 
multivibrator.  The  latter  is  trig¬ 
gered  by  a  mechanical  switch 
located  at  a  convenient  point  on  the 
conveyor  and  operated  by  the 
samples  in  their  run. 

Positive  pulses  from  the  lighter 
.samples  start  a  control  signal  com¬ 
ing  off  the  first  discriminator,  while 


light  source  phototube  COfi/EVOP 
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FIG.  1 — Grority  roltor  convByor  carriM 
tllM  post  pholo*l«ctric  color  comparator 
to  sorting  qatos  at  bottom  of  convoyor 


the  darker  samples  operate  the 
second  discriminator.  Two  power 
tubes  driven  by  the  discriminators 
trigger  an  electromechanical  three- 
way  deviator  located  at  the  output 
end  of  the  conveyor,  effecting  auto¬ 
matic  direction  of  samples  into 
three  bins  according  to  their  color 
shade. 

Although  good  sensitivity,  sta¬ 
bility  and  speed  were  obtained,  the 
exceedingly  slow  recovery  of  the 
amplifier  was  a  drawback.  This  con¬ 
sideration  led  to  specifying  direct- 
coupled  amplifiers  having  the  fol¬ 
lowing  overall  characteristics :  Gain 
— 10,000  to  20,000  to  obtain  a  10-v 
output  pulse  corresponding  to  the 
slightest  perceivable  color  differ¬ 
ence  of  the  darker  samples;  zero 
drift — less  than  0.5  v  output,  or 
equivalent  to  a  referred-to-input 
drift  of  less  than  60  microvolts; 
frequency  response — flat  from  zero 
to  1,000  cps  or  more,  so  the  height 
of  the  flat  top  of  the  pulse  is  inde¬ 
pendent  of  the  transit  speed  of  the 
sample  within  the  limits  of  1.5  to 
16  feet  per  second;  recovery  time — 
10  ’  .sec,  corresponding  to  a  memory 
of  the  order  of  one  tenth  of  the 
0.1  to  0.5  sec  pulse  duration  or  less, 
or  nearly  null  overshoot ;  overload — 
the  amplifier  must  stand  a  severe 
overloading  without  blocking. 

D-C  Amplifiers 

The  absence  of  coupling  and  de¬ 
coupling  capacitors  renders  d-c  am¬ 
plifiers  basically  free  from  memory, 
averaginj?  and  blocking.  However, 
conventional  d-c  amplifiers,  even 
when  equipped  with  the  more 
elaborate  antidrift  provisions,  have 
far  too  large  a  slow  drift  to  be  em¬ 
ployed  for  factory  equipment  re¬ 
quired  to  work  continuously  with¬ 
out  attendance  and  to  give  uniform 
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FIG.  2 — Circuit  oi  d-c  puls*  omplUtor,  ahowing  ua«  of  no^atlTa  foodback  to  on* 
aection  of  cathodo.coupled  double  input  lubo.  Photolubo  output  pula*  produced 
by  sliding  tile  goea  to  other  aection  oi  input  tube.  Snap-action  awltch  octuoted 
by  tile  operatea  feedback  control  relay  oa  a  tile  reachea  the  color-comparing 
poaillon  on  the  mochine 


results  within  close  tolerance  limits. 

The  desired  amplifier  stability 
can  be  obtained  with  a  d-c  pulse 
amplifier  in  which  overall  negative 
feedback  provides  zero  setting  dur¬ 
ing  the  rest  period  between  samples, 
while  full  gain  is  allowed  during 
the  operating  period  when  the  nega¬ 
tive  feedback  loop  is  disconnected. 

The  d-c  amplifier  circuit  used  is 
shown  in  Fig.  2.  The  negative  feed¬ 
back  is  applied  from  the  output 
terminal  to  the  input  grid  of  the 
amplifier  through  relay  contacts 
that  are  closed  during  the  rest 
period. 

If  no  voltage  is  applied  across  the 
input  terminals,  the  input  and  out¬ 
put  levels  are  set  by  the  negative 
feedback  to  a  common  value  depend¬ 
ing  upon  the  characteristics  of  the 
coupling  networks  between  the 
plate  of  the  first  tube  and  the  grid 
of  the  cathode  follower.  Any  change 
in  output  level  due  to  heater  voltage 
drift,  changes  in  interstage  cou¬ 
pling  resistors  or  other  causes  is 
immediately  counteracted  by  the 
negative  feedback;  the  amplifier 
gain  being  very  high,  the  output 
level  drift  is  equal  to  the  referred- 
to-grid  drift  of  the  first  tube  con¬ 
sidered  alone. 

With  the  feedback  relay  con¬ 
tacts  closed,  capacitor  C  is  in  paral¬ 
lel  with  the  cathode  load  of  the 
cathode-follower  output  stage;  when 
these  contacts  are  open,  C  is  simply 
in  series  with  the  input. 

The  function  of  C  is  to  maintain 
the  input  grid  bias  during  the 
operating  time  at  the  level  reached 
during  the  rest  time,  this  level 
being  whatever  is  needed  to 
counteract  the  output  level  shifts. 


The  cathode-follower  output  stage 
provides  a  low-impedance  charging 
path  for  C;  if  a  6SN7  is  used,  an 
equivalent  resistance  of  some  1,000 
ohms  can  be  relied  on  in  evaluating 
the  time  constant  of  this  circuit. 
If  C  =  4  [if,  16  milliseconds  is  the 
reset  time  needed  to  compensate  any 
output  change  due  to  drift. 

The  photoelectric  input  circuit 
is  isolated  from  capacitor  C  and  the 
negative  feedback  grid  by  using  a 
cathode-coupled  double  input  tube. 
Here  F,  is  a  cathode  follower,  the 
grid  of  which  is  connected  to  the 
negative-feedback  network,  while 
the  input  is  applied  to  the  grid  of 
pentode  In  this  manner  amplifi¬ 
cation  between  the  grid  of  F,  and 
the  plate  of  F,  is  accomplished  with¬ 
out  inversion,  which  allows  an  even 
number  of  stages  to  be  used  with 
proper  feedback. 

No  other  special  features  are  pro¬ 
vided  elsewhere  in  the  circuit,  which 
is  a  straight  direct-coupled  ampli¬ 
fier  with  interstage  coupling 
circuits  returned  to  a  negative  po¬ 
tential  to  obtain  proper  grid  bias 
for  F,  and  F«. 

Stability  against  pha8e-.shift  os¬ 
cillations  is  achieved  by  means  of 
small  adjustable  capacitors  C,  and 
Ct  in  parallel  with  the  plate  re¬ 
sistors  of  F,  and  F^  These  capaci¬ 
tors  are  adjusted  to  overcompensate 
slightly  the  frequency  character¬ 
istics  of  the  interstage  dividers, 
thus  making  the  total  phase  shift 
less  than  180  degrees  when  the 
high-frequency  gain  reaches  unity. 
The  proper  setting  is  found  ex¬ 
perimentally  by  connecting  the 
output  to  a  cathode-ray  oscilloscope 
having  an  input  gain  of  100.  A  saw¬ 


tooth  oscillation  occurs  at  a  fre¬ 
quency  between  1,000  and  10,000 
cps  when  the  capacitors  are  both 
set  to  zero;  the  two  capacitors  are 
then  adjusted  until  a  stable  non¬ 
oscillating  condition  is  reached. 

Sensitivity  control  is  accom¬ 
plished  by  means  of  a  10-meg  step 
attenuator  in  the  control  grid 
circuit  of  Ft.  The  setting  of  this 
attenuator  changes  the  input  tube 
grid  level  (depending  on  steady  cur¬ 
rent  of  phototube  Ft)  and  hence  the 
output  level. 

A  reference-level  potentiometer 
in  the  cathode  circuit  of  V«  is  used 
in  conjunction  with  a  microammeter 
to  adjust  to  zero  the  high  output 
terminal.  This  potentiometer  has  to 
compensate  for  a  maximum  of  up  to 
2  volts  difference,  corresponding  to 
the  maximum  sensivity  setting  and 
the  maximum  phototube  illumina¬ 
tion. 

The  microammeter  also  allows 
the  amplifier  to  be  used  for  steady- 
state  comparison  measurements  of 
samples  for  standardization  pur¬ 
poses.  A  full-scale  sensitivity  of  26 
microamperes  is  enough  to  measure 
the  slightest  shade  differences  of 
the  dark  samples.  With  the  feed¬ 
back  switch  closed  and  the  meter 
connected,  the  amplifier  acts  as  a 
precision  negative-feedback  tube 
voltmeter  of  high  stability. 

Associated  circuits  serve  for 
pulse  comparison,  for  directing 
samples,  for  operation  of  the  feed¬ 
back  control  relay  and  for  the 
generation  of  a  single-shot  sweep  to 
be  used  with  a  cro  for  testing  pur¬ 
poses. 

The  relay  timing  circuit  and  the 
single-sweep  generator  are  conven¬ 
tional.  Operation  of  both  is  started 
by  a  mechanical  trigger  consisting  | 

of  a  snap-action  switch  operated  by  | 

the  front  edge  of  the  sample  at  the  | 

correct  location  on  the  gravity  con-  | 

veyor. 

Pulse-comparison  is  accomplished 
by  an  externally  gated  time  selector 
circuit  centered  to  operate  at  the 
middle  of  the  pulse,  followed  by 
multiple  comparison  stages  and 
power  output  stages  feeding  the 
electromechanical  sorting  devices. 

These  circuits  are  conventional. 

Direct  coupling  is  employed  in¬ 
tegrally,  and  the  recovery  of  all 
a.ssociated  circuits  is  equally  as  fast 
as  that  of  the  amplifier. 
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Transistorized  Radar 
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Substituting  four  transistors 
and  a  crystal  diode  for  the 
vacuum-tubes  in  a  standard  air¬ 
borne  radar  indicator  has  reduced 
power  consumption  to  one  tenth 
without  sacrificing  performance. 

Other  advantages  of  the  transis¬ 
torized  version  are  greater 
mechanical  ruggedness  and  the  pos¬ 
sibility  of  increased  miniaturiza¬ 
tion  limited  only  by  the  size  of 
other  components  which  themselves 
may  be  derated  in  many  cases  be¬ 
cause  of  the  lower  power  and  lower 
internal  operating  temperatures. 

Frequency  Response 

It  is  worthwhile  to  review  the 
basic  frequency  limitations  of  pres¬ 
ently  available  point-contact  tran¬ 
sistors.  The  base,  emitter  and 
collector  resistances  are  substan¬ 
tially  indep>endent  of  frequency,  and 
the  transistor  frequency  response 
can  be  expressed  by  the  variation 
in  r*,  a  forward  transfer  imped¬ 
ance,  or  the  current  gain,  alpha,  as 
a  function  of  frequency.  Alpha 
cutoff,  defined  as  the  frequency 
where  alpha  is  3  db  down  from  its 
low-frequency  value,  occurs  as  a 
result  of  the  difference  in  the  path 
length  of  the  holes  arriving  at  the 
collector.  An  approximation  for 
transit  time  in  seconds  of  the  hole 
carriers  going  from  emitter  to  col¬ 
lector  is  T  =  where  S  is  the 

point  spacing  in  centimeters,  |i  is 
the  mobility  in  centimeters  per  volt 
second,  /,  is  the  emitter  current  in 
amperes,  ?  is  the  germanium  resis¬ 
tivity  in  ohm-centimeters  and  t  is 
an  inverse  function  of  frequency 
response. 

Collector  capacitance  is  generally 
negligible  in  point-contact  transis¬ 
tors,  except  in  the  case  of  very  high 
impedance  circuits,  while  the 


TransUtorlsad  scop*  diaploy  unit  showt  locatton  oi  point-contact  tranniatori  around 
crt  sockot.  Powoi  conaumptlon  U  OM-tonth  that  oi  Tacuunn-tubo  prodocoitor 
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Scope  Display  Unit 

Four  point-contact  transistors  and  a  crystal  diode  replace  four  tubes  (two  multipurpose) 
with  accompanying  simplification  and  reduction  of  power  drain  from  ten  watts  to  one 
watt.  Reduced  size  and  weight  with  increased  ruggedness  are  added  advantages 


emitter  impedance  makes  the  emit¬ 
ter  capacitance  negligible  also. 
Available  point  contacts  for  video 
application  are  rated  at  about  5  me, 
but  considerable  selection  is  neces¬ 
sary  to  obtain  usable  transistors. 
Type  1698  transistors  were  em¬ 
ployed  in  the  indicator  unit  al¬ 
though  other  transistors  having 
equally  good  high-frequency  char¬ 
acteristics  with  much  improved 
temperature  coefficients  will  be 
available  shortly. 

General  Description 

The  unit  was  designed  to  handle 
a  maximum  peak  positive  pulse  of 
2  volts,  to  drive  the  cathode  of  a 
5BP7  display  scope,  requiring  ap¬ 
proximately  20  to  80  volts  drive  for 
blooming.  The  indicator  is  pow¬ 
ered  by  two  45-volt  batteries.  The 
original  model  employed  four  tubes 
and  six  tube  functions,  including 
two  d-c  restorers;  four  transistors 
and  a  crystal  diode  (only  one  d-c 
restorer  is  needed)  are  used  as  the 
replacement.  As  shown,  video  and 
marker  signals  are  separately  am¬ 
plified  and  combined,  amplified 
again  and  coupled  to  the  crt. 

The  unit  is  essentially  a  video 
voltage  amplifier.  The  problem  is 
to  obtain  stability  at  all  levels  and 
with  all  changes  in  operating  point 
without  overload  and  with  mini¬ 
mum  distortion,  and  still  to  achieve 
the  required  gain  and  bandwidth 
(4  me)  with  polarity  inver¬ 
sion.  No  attempt  was  made  to 
achieve  unrestricted  transistor  in¬ 
terchange,  although  design  centers 
were  chosen  to  allow  a  maximum 
of  replaceability,  at  least  without 
the  introduction  of  instability 
among  transistors  having  the  re¬ 
quired  alpha  cutoff. 

Two  grounded-emitter  amplifiers 


working  into  a  common  load  im];>ed- 
ance  (the  input  impedance  of  the 
grounded-collector  stage)  are  em¬ 
ployed  for  video  mixing,  giving  at 
the  same  time  the  required  180- 
degree  phase  reversal.  The  signal 
input  stage  is  direct-coupled  to  the 
base  of  the  grounded-emitter  stage, 
whereas  the  marker  stage  is  a-c 
coupled.  This  was  done  to  mini- 
imize  collector  dissipation  of  the 
grounded-collector  stage  and  make 
it  easier  to  establish  the  optimum 
operating  points  of  the  respective 
stages.  The  mutual  loading  be¬ 
tween  the  grounded-emitter  stages 
necessitated  the  insertion  of  iso¬ 
lating  impedances  in  the  respective 
collector  circuits.  Since  this  re¬ 
duces  the  gain  somewhat,  a  more 
efficient  mixing  system  has  been 
devised  employing  a  diode-coupling 
network. 

The  master  brilliance  control 
varies  the  collector  potential  of 
both  the  grounded-collector  and  the 
marker  grounded-emitter  stages, 
and  though  the  control  variation  is 
rather  nonlinear,  it  is  the  simplest 
method  of  variation  in  which  the 
signal  does  not  appear  on  the  con¬ 
trol  itself  (no  tendency  toward  in¬ 
stability  is  encountered). 

The  grounded-collector  stage,  hav¬ 
ing  a  relatively  high  input  imped¬ 
ance  and  low  output  impedance,  is 
loaded  by  the  grounded-base  input 
impedance  plus  the  .series  emitter 
impedance,  which  establishes  the 
saturation  level  with  a  .8-ma  emit¬ 
ter-current  bias.  The  last  stage  has 
a  voltage  gain  of  16  db,  and  can  de¬ 
liver  approximately  a  25-volt  peak 
pulse  to  the  crt. 

The  video  signal  is  brought  to 
the  indicator  through  a  cable  ter¬ 
minated  in  100  ohms.  The  problem 
of  a-c  coupling  into  the  low  input 


impedance  (300  ohms)  of  the 
grounded-emitter  stage  arises  here. 
The  most  immediate  solution  is  the 
use  of  tantalum  capacitors  having 
high  capacitance  and  low  voltage 
ratings  plus  small  size.  Future 
designs,  however,  will  incorporate 
d-c  coupling,  but  this  is  now  dif¬ 
ficult  because  of  the  nature  of  the 
operating  bias  at  the  cathode  fol¬ 
lower  in  the  receiver  video  ampli¬ 
fier. 

Temperature  Test 

The  indicator  was  tested  in  ac¬ 
cordance  with  standard  tempera¬ 
ture  specifications.  When  the 
overall  unit  was  operated  at  70 
C,  a  marked  deterioration  in  gain 
resulted  (18  db)  because  of  the 
shift  in  operating  point  resulting 
in  a  decrease  in  Vc  and  an  increase 
in  alpha.  As  was  expected,  the 
greatest  change  occurred  in  the 
grounded-emitter  and  grounded- 
collector  stages. 

Up  to  about  60  C,  the  grounded- 
base  stage  remained  practically  un¬ 
changed.  It  appears  that  tempera¬ 
ture-compensating  circuitry  plus 
optimization  of  operating  point  as 
a  function  of  variation  of  alpha 
and  Vc  might  stabilize  the  unit  up 
to  60  C.  However,  reports  of  de¬ 
velopmental  1689  and  1729  point- 
contact  transistors  having  a  tem¬ 
perature  variation  of  —1  percent 
per  degree  for  Vc  as  compared  with 
—5  percent  per  degree  with  1698, 
while  performing  a  similar  func¬ 
tion,  indicates  that  satisfactory 
operation  at  70  C  should  be  obtain¬ 
able  (although  the  temperature 
specification  on  transistorized 
equipment  might  be  subject  to 
change).  The  present  model,  how¬ 
ever,  is  rated  at  50  C  maximum 
temperature. 
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Neutralizing  Pentodes 


Deisign  procedure  for  canceling  the  effect  of  grid-plate  capacitance  in  pentode  amplifierH 
without  use  of  additional  components,  tapped  coils  or  balanced  tuned  circuits.  Two  experi¬ 
mental  methods  are  given  for  determining  proper  capacitor  values  for  radar  and  television 

applications 


By  JOSEPH  C.  TELLIER 

Research  Division 
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Philadelphia,  Pa. 


Grii)-plate  capacitance  of  pen¬ 
tode  voltage  amplifiers  used 
‘in  television  and  radar  i-f  stages, 
although  relatively  small,  may  have 
an  appreciable  effect  on  tVie  stabil¬ 
ity  and  passband  characteristics  of 
the  amplifier. 

Where  the  plate  tuned  circuit  of 
the  amplifier  is  at  resonance,  a 
slight  increase  in  the  grid-to- 
ground  voltage  will  result  in  a 
larger  increase,  of  opposite  polar¬ 
ity,  in  the  plate-to-ground  voltage. 
The  net  voltage  change  across  the 
grid-plate  capacitance  is  therefore 
much  larger  than  the  grid  voltage 
increase  alone,  and  more  current 
flows  in  this  capacitance  than 
would  flow  if  the  amplifier  had  no 
gain.  The  value  of  the  capacitance, 
as  seen  looking  into  the  grid,  is 
thus  exaggerated. 

The  mathematics  of  this  situa¬ 
tion  are  well  treated  in  the  litera¬ 
ture.'*  From  a  purely  physical 
viewpoint,  however,  it  may  be  in¬ 
ferred  that  the  effect  of  grid-plate 
capacitance  is  proportional  to  stage 
gain.  Also,  when  the  plate  circuit 
is  not  resonant  at  the  frequency  of 
the  grid  input  signal,  the  effect  of 
grid-plate  capacitance  is  lessened. 
Since  the  plate  voltage  is  not  in  ex¬ 
act  phase  opposition  with  the  grid 
voltage,  a  positive  or  negative  re¬ 
sistive-damping  term  is  reflected 
into  the  grid  circuit  in  addition  to 
the  exaggerated  capacitance. 

These  factors  affect  circuit  de¬ 


sign  adversely  because  they  pro¬ 
duce  interaction  between  amplifier 
stages  that  is  a  function  of  gain 
and  frequency.  If  age  is  applied 
to  the  amplifier,  the  effect  on  pass- 
band  characteristics  is  ordinarily 
intolerable. 

Neutralixing  Circuit 

A  circuit  which  provides  for  the 
neutralization  of  the  grid-plate  ca¬ 
pacitance  without  using  additional 
components,  tapped  coils  or  bal¬ 
anced  tuned  circuits  is  shown  in 
Fig.  lA.  The  .screen  neutralizing 
capacitor,  C»,  occupies  the  position 
in  the  circuit  normally  assigned  to 
the  screen  bypass  capacitor.  Bas¬ 
ically,  the  circuit  functions  by  pro¬ 
viding  slightly  less  than  complete 
screen  bypassing. 

In  determining  the  value  of  Cm, 
this  circuit  is  usually  assumed  to 


FIG.  1 — Voltaqe-amplUiar  circuit  (A) 
and  squiTalant  bridqa  (B)  used  to  calcu¬ 
late  Talua  of  nautraliiinq  capocitor 


be  a  bridge,  and  the  plate  and 
screen  are  taken  as  the  output 
terminals  of  the  tube.  Almost  all 
of  the  output  voltage  occurs  across 
inductance  L.  For  a  single-tuned 
stage,  the  bridge-circuit  concept 
gives  an  accurate-value  for  the  neu¬ 
tralizing  capacitor,  but  in  double- 
tuned  stages  the  error  introduced 
by  considering  the  plate  and  screen 
as  the  tube  output  terminals  is  con¬ 
siderable.  The  bridge  circuit  is 
most  useful,  therefore,  in  stages 
with  single-tuned  circuits. 

The  elements  of  the  bridge  are 
shown  in  Fig.  IB.  Here,  C„  is  the 
conventional  grid-plate  capacitance 
and  C.  is  the  total  output  capaci¬ 
tance,  including  the  input  capaci¬ 
tance  of  the  next  stage  and  stray 
capacitances  from  plate  to  ground. 
The  neutralizing  capacitance  is  Cx- 
The  portion  of  the  input  capaci¬ 
tance  between  grid  and  screen  is 
C,..  It  is  normally  about  one-third 
of  the  total  input  capacitance  and 
for  a  6CB6  is  about  2.2  (ijtf. 

The  bridge  theory  states  that  for 
the  voltage  Ci,  developed  across  L, 
to  produce  zero  voltage  from  grid 
to  ground,  the  balance  relation  is 

C. 

For  a  single-tuned  stage  using  a 
6CB6  tube,  this  gives 

r.y  =  X  l.-S  MMf  »  1  ,<'..'■>0  pm( 

When  a  double-tuned  stage  or  an 


184 


October.  1953  — ELECTRONICS 


in  Radai  I-F  Stages 


FIG.  2 — Double-lun*d  (A)  and  abaorptlon-trap  (B)  ttaq**.  In  making  calculations  FIG.  3 — AmplUior  drcull  haring  an  ont- 

all  capacitances  to  the  right  oi  dotted  line  must  be  substituted  ior  C,  oi  Fig.  IB  put  copacitance  rarylng  with  freguency 


absorption-trap  stage  is  used,  C,  is 
an  effective  capacitance  varying 
with  frequency,  and  the  required 
value  of  Cm  would  apparently  be  a 
function  of  frequency.  These 
stages  are  show'n  in  Fig.  2A  and  2B 
respectively.  In  both  circuits  every¬ 
thing  to  the  right  of  the  dashed  line 
must  be  substituted  for  C,  in  the 
bridge  circuit  of  Fig.  IB. 

A  more  accurate  representation 
of  the  neutralizing  circuit  will 
show  that  no  trouble  is  actually  en¬ 
countered  from  effective  capaci¬ 
tance.  It  will  also  show  that  C,  is 
determined  by  the  reactance  of  L, 
and  this  does  vary  with  frequency. 
This  variation  is  not  as  drastic, 
however,  as  the  variation  of  the 
equivalent  value  of  C,  in  the  cir¬ 
cuits  of  Fig,  2. 

In  Fig.  3,  regardless  of  the  im- 
[ledance  of  Z  relative  to  L  and  C,, 
some  current  I,  will  flow  in  the 
latter  portion  of  the  plate  tank. 
This  current  will  vary,  as  will  I„  if 
Z  varies  rapidly  with  frequency, 
but  whatever  current  flows  through 
L  will  also  flow  through  C,.  This 
is  true  because  Cm  is  an  order  of 
magnitude  greater  than  C,..  The 
polarity  of  voltage  drops  across  L 
and  Cm  will  tie  as  shown,  ar?d  the 
screen  side  will  be  below  ground 
potential  w’hen  the  plate  is  above. 
The  grid  of  V,  can  be  established 
at  ground  potential  by  choosing  C.» 
such  that  the  screen  has  the  cor¬ 
rect  potential,  since  the  grid  is 


established  at  a  potential  between 
plate  and  screen  by  the  divider  C„ 
and  C„.  The  required  value  of  C, 
is 


Although  Cm  will  vary  somewhat 
with  frequency,  over  a  relatively 
narrow  band  the  change  will  be 
small.  In  the  example  given,  a  vari¬ 
ation  of  1  percent  in  frequency  will 
cause  a  2-percent  change  in  Cm.  It 
is  more  important  that  C.  does  not 
appear  in  the  expression. 

In  the  single-tuned  stage,  over 
the  bandwidth  of  intere.st,  l/mL 
can  be  closely  approximated  by  wC.. 
When  this  sub.stitution  is  made,  the 
two  formulas  become  identical. 

Practical  Considerations 

Depending  on  the  tube  used,  type 
of  circuit  and  operating  frequency, 
the  calculated  value  of  Cm  may  or 
may  not  be  easy  to  obtain.  For  ex¬ 
ample,  consider  the  value  of  1,650 
ixaf  obtained  previously  for  6CB6 
single-tuned  stages.  At  40  me,  the 
lead  inductance  of  a  capacitor  of 
this  value  could  be  large  enough  to 
cause  the  combination  to  approach 
series  resonance,  increasing  the  ef¬ 
fective  value  of  the  capacitor.  In 
such  instances  a  smaller  nominal 
value  must  be  chosen,  such  that  the 
effective  capacitance  is  the  correct 
value  for  neutralization.  Care  must 
then  be  exercised  to  maintain  con¬ 
trol  of  lead  lengths  in  order  to  ob¬ 


tain  the  correct  value  consistently. 

Occasionally,  when  a  neutraliz¬ 
ing  capacitor  is  .selected  by  experi¬ 
mentation,  a  value  is  found  which 
is  greatly  different  from  the  calcu¬ 
lated  value.  If  lead  length  does  not 
account  for  the  discrepancy,  this  is 
usually  a  sign  that  some  form  of 
feedback  other  than  grid-plate  ca¬ 
pacitance  is  being  neutralized,  or 
that  improper  design  has  increased 
the  effective  grid-plate  capacitance 
of  the  jientode. 

The  use  of  an  unbypassed  cath¬ 
ode  resistor  to  neutralize  variations 
of  the  input  capacitance  with  bias 
has  a  slight  effect  on  the  neutral¬ 
izing  capacitance  required.  The  ef¬ 
fect  is  not  very  great  unless  the 
value  of  the  cathode  resistor  be¬ 
comes  very  large,  or  unless  the 
suppressor  is  internally  connected 
to  the  cathode. 

A  degree  of  neutralization  may 
still  be  obtained  in  the  latter  case, 
but  it  is  generally-  unsatisfactory 
and  wherever  possible  a  tube  hav¬ 
ing  the  suppressor  brought  out 
separately  should  be  used.  The  sup¬ 
pressor  should  then  be  grounded  by 
the  shortest  possible  lead  to  the 
chassis.  The  neutralizing  capacitor 
should  be  returned  to  this  same 
ground  point. 

Most  of  the  output  capacitance 
of  a  pentode  is  between  plate  and 
suppres.sor  elements.  Consequently, 
large  values  of  current  flow  in  the 
lead  from  suppressor  to  ground, 
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FIG.  4 — Nmtrallsatlon  oi  slagM  in  ccucodn.  Two  lochniquoa  ior  dotermlninq  toIuo 
of  noulralislng  capacitor  oro  doocrlbod  in  toxt 


because  this  lead  is  part  of  the  res¬ 
onant  plate  tank  circuit. 

In  tubes  where  the  suppressor 
grid  is  brought  out  to  a  pin  adja¬ 
cent  to  the  grid  lead,  the  mutual 
coupling  between  the  leads  is  suf¬ 
ficient  at  high  frequencies  to  cause 
plate  tank  current  to  induce  an 
appreciable  voltage  in  the  grid  lead. 
As  a  result  the  effective  grid-plate 
capacitance  of  the  tube  is  in¬ 
creased,  the  added  value  being  pro¬ 
portional  to  the  square  of  the 
frequency.*  For  a  fiBA6,  the  in¬ 
crease  is  from  0.0035  |j.(tf  at  zero 
frequency  to  0.008  [ijii  at  32  me. 
In  amplifiers  for  operation  at  40  me 
or  higher,  a  tube  having  the  sup¬ 
pressor  lead  well  removed  from  the 
grid  lead  should  be  used. 

It  is  difficult  to  neutralize  tubes 
in  which  the  nominal  grid-plate  ca¬ 
pacitance  is  large.  Under  these 
conditions  a  very  small  value  of 
neutralizing  capacitance  is  called 
for,  and  as  a  result  the  screen  is 
poorly  bypassed.  This  not  only  leads 
to  instability,  but  results  in  the 
effective  grid-plate  capacitance  be¬ 
coming  larger,  since  the  screen  is 
no  longer  an  effective  shield. 

Sometimes  it  is  found  that  there 
are  apparently  two  values  of  Cg 
which  give  neutralization.  One  of 
these,  the  larger,  is  the  normal  one. 
The  second,  usually  much  smaller, 
is  caused  by  an  increase  in  effective 
grid-plate  capacitance  due  to  poor 
shielding  by  the  screen. 

Test  Procedures 

The  methods  used  to  determine 
ex]>erimentally  the  optimum  value 
of  neutralizing  capacitance  are  de¬ 
scribed  with  reference  to  Fig.  4. 
The  tube  to  be  neutralized  is 
and  it  is  necessary  that  both  plate 


and  grid  circuits  of  this  tube  be 
operating  normally. 

The  first  method  to  be  described 
is  used  when  Cg  is  to  be  determined 
very  precisely.  A  low-impedance 
signal  generator,  amplitude-modu¬ 
lated  at  a  particular  audio  fre¬ 
quency,  is  connected  to  the  grid  of 
effectively  shorting  out  any  fre¬ 
quency-selective  circuits  in  the 
input  of  V,.  Next,  an  i-f  detector 
is  coupled  very  lightly  to  the  grid 
of  Vt,  Two  methods  of  eoupling 
have  been  found  satisfactory.  When 
Zi  is  a  single-tuned  circuit,  or  any 
other  two-terminal  network,  and 
the  same  signal  exists  at  the  plate 
of  F,  and  the  grid  of  V„  it  is  con¬ 
venient  to  return  the  external 
shield  of  F,  to  ground  through  an 
impedance  of  several  hundred 
ohms,  and  to  connect  the  detector 
directly  to  the  shield.  Because  of 
the  capacitance  between  the  plate 
of  F,  and  the  shield,  an  adequate 
signal  will  be  presented  to  the  de¬ 
tector.  When  Zi  is  a  four-terminal 
network,  such  as  a  double-tuned 
transformer,  it  may  be  more  satis¬ 
factory  to  connect  the  detector  di¬ 
rectly  to  the  grid  of  F,  through  a 
1-H!iif  capacitor. 

The  detector  is  followed  by  a 
high-gain  audio  amplifier,  pre¬ 
ferably  tuned  to  the  audio  fre¬ 
quency  with  which  the  signal 
generator  is  modulated.  If  it  is  so 
tuned,  high  gain  may  be  used  with¬ 
out  interference  from  hum  or  other 
sources  of  spurious  audio-frequency 
signals.  The  output  of  this  ampli¬ 
fier  is  then  presented  either  as  a 
scope  or  as  a  voltmeter  indication. 
The  carrier  frequency  of  the  signal 
generator  is  then  adjusted  to  be 
within  the  i-f  passband.  The  degnree 
of  neutralization  is  checked  by 


varying  the  tuning  of  the  plate  tank 
circuit  of  F,.  If  a  change  is  ob¬ 
served  in  the  output,  neutralization 
is  incomplete.  The  magnitude  of  the 
change  is  a  measure  of  the  de¬ 
parture  from  correct  neutraliza¬ 
tion.  The  value  of  Cg  is  then 
varied,  until  a  minimum  change  is 
noted. 

It  may  be  desirable,  in  searching 
for  the  correct  value  of  Cg,  to  re¬ 
move  part  or  all  of  the  damping 
from  Z,  and  from  the  tank  circuit. 
This  will  greatly  magnify  the  effect 
of  grid-plate  feedback,  and  will 
make  the  null  point,  as  Cg  is  varied, 
much  sharper.  It  will  also  be  de¬ 
sirable,  when  the  correct  value  of 
Cg  has  been  found,  to  make  a  check 
of  the  completeness  of  neutraliza¬ 
tion  by  shorting  coil  L.  If  there  is 
negligible  difference  in  output  be¬ 
tween  the  conditions  of  normal  L 
and  shorted  L,  neutralization  is 
good. 

As  a  final  step,  the  carrier  fre¬ 
quency  of  the  generator  should  be 
adjusted  to  various  frequencies  in 
the  i-f  passband,  and  the  tests  re¬ 
peated  to  insure  that  neutralization 
is  complete  over  the  entire  range  of 
frequencies  to  be  used.  When  the 
precision  of  measurement  required 
is  not  so  great,  a  second  method  of 
testing  for  neutralization  is  useful. 
In  this  method,  the  modulated 
signal  generator  is  replaced  by  a 
sweep-frequency  generator,  con¬ 
nected  to  F,  grid.  The  high-gain 
audio  amplifier  following  the  de¬ 
tector  is  replaced  by  an  oscilloscope. 
When  the  frequency  of  the  gener¬ 
ator  is  swept,  the  response  observed 
on  the  scope  will  be  that  of  im¬ 
pedance  Z,.  In  fact,  the  correct  re¬ 
sponse  may  be  observed  by  shorting 
the  coil  L,  or  connecting  a  1,000- 
aaf  capacitor  from  the  plate  of  F, 
to  ground.  When  L  is  unshorted  the 
observed  response  curve  should  not 
change,  and  kinks  and  ripples 
should  not  pass  through  it  when  the 
tuning  of  the  plate  tank  circuit  is 
varied.  When  the  curve- remains  un¬ 
changed  under  these  conditions, 
neutralization  is  complete. 
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FIG.  1— Vidicon  mounted  in  ■mall  aupenonlc  wind  tunnel  (left)  tbowt  Schlieren  picture  of  Bhock  worree  and  airflow  around  auper- 

■onlc  probe*  (right) 

Television  Monitors 
Rocket  Engine  Flame 


lndu8triai  tv  cameras  used  in  propulsion  research  probe  inaccessible  locations,  reduce 
personnel  hazards  and  promote  economy.  Special  design  problems  include  high  noise 
level,  corrosive  atmosphere  and  need  for  fine  detail  tlespite  wide  range  of  light  intensities 


Much  functional  know-how  has 
been  (rained  in  recent  years 
with  television  as  an  observation 
instrument.  Television  has  been 
particularly  useful  in  research, 
on  rocket  engines,  where  many  un¬ 
tried  propellants  are  poisonous  and 
corrosive. 

To  insure  safety  of  personnel 
conducting  hazardous  experiments 
with  untried  propellants,  a  re¬ 
motely-located  test  cell  has  been 
equipped  with  television  to  permit 
remote  viewing  of  the  rocket 
in  operation.  A  special  cubical. 


By  FRANK  A.  FRISWOLD 

Aeronautical  Retearch  Scientiat 
Lewis  Flight  Propulsion  Laboratory 
\ational  Advisory  Comm,  for  Aeronautics 
Cleveland,  Ohio 


mounted 


on  skids  to 
houses  the 


facilitate 

television 


During  a  30-second  rocket  firing, 
with  scarce  propellants,  television 
can  justify  itself  on  a  purely 
economic  basis. 

In  one  test,  the  television  monitor 
warned  that  a  propellant  valve  had 
failed  to  open  and  the  operating 


engineer  immediately  shut  down 
the  rocket.  If  the  test  had  con¬ 
tinued,  a  quantity  of  expensive 
propellant  would  have  been  wasted. 

In  another  instance,  while  a  re¬ 
mote-controlled  rocket  was  being 
observed  by  television,  observers 
aaw  a  hole  that  had  been  t  burned 
through  the  injection  head.  Flame 
started  to  issue  from  this  aperture 
and  the  test  equipment  was  in 
danger  of  being  seriously  damaged ; 
but  quick  action  in  shutting  down 
the  engine  prevented  a  serious  fire. 

Liquified  gases  at  very  low  tem- 
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FIO.  3 — Tw*nt7-inch  vicwtr  ior  rock*t  •pcclalists 


FIG.  4 — Imaqe  orthicon  comara  telaTfaiinq  rocket  lait 


peratures  for  use  as  propellants 
warrant  investigation.  In  one 
series  of  tests,  to  conserve  expensive 
and  scarce  fuel,  an  inexpensive 
oxidant  was  injected  first  to  re¬ 
duce  the  tenii>erature  of  the  com¬ 
bustion  chamber  below  that  of  the 
fuel.  Spilling  of  the  oxidant  as  a 
liquid  rather  than  a  vapor  indicated 
the  proper  conditions.  Television 
provided  the  most  satisfactory  and 
consistent  means  of  monitoring  this 
operation. 

Camera  Tubes 

Cameras  using  an  industrial- 
type  vidicon,  the  image  dissector 
and  the  image  orthicon  were  tested 
to  determine  applicability,  under 
various  conditions. 

Ths  industrial  vidicon  was  first 
tried  in  a  small  supersonic  tunnel 
(Fig.  1).  Research  on  the  design 
of  supersonic  probes  was  being 
carried  on  with  the  aid  of  Schlieren 


apparatus.  This  equipment  renders 
visible  the  shock  waves  and  airflow 
around  the  probe.  By  observing  the 
televised  Schlieren  image  at  the 
control  room,  the  tunnel  operator 
can  easily  control  the  airflow 
through  the  tunnel  to  obtain  the 
required  Schlieren  pattern.  Resolu¬ 
tion  was  more  than  adequate;  noise 
level  was  about  100  db  and  had  no 
effect  on  the  picture. 

Observation  of  flame  by  tele¬ 
vision  is  always  difficult  because  of 
blooming.  When  the  vidicon  was 
used,  the  blooming  was  not  ob¬ 
jectionable.  The  noise  level  on  this 
particular,  [test  was  in  excess  of 
140  db  and  there  were  noise 
striations  visible  on  the  kinescope. 
An  acoustic  shield  around  the 
camera  probably  would  have  elim¬ 
inated  this  difficulty. 

Because  the  image  dissector  is 
not  a  storage-type  device,  it  can 
cover  a  wide  range  of  luminosity 


without  adjustment  of  controls. 
This  is  useful  in  observing  flame 
since  there  is  no  blooming,  and  it 
is  possible  to  observe  a  brilliant 
flame  and  still  see  details  of  the 
rocket  engine  and  its  auxiliary 
equipment  which  are  at  lower  light 
levels.  The  image  dissector  is  an 
instantaneous  device  and  when  it 
is  observing  rapidly-moving  ob¬ 
jects,  a  stroboscopic  phenomena 
occurs.  This  effect  was  noticeable 
when  the  flame  issuing  from  the 
rocket  nozzle  was  televised,  but  was 
not  considered  detrimental.  The 
pickup  tube  was  not  sensitive  to 
noise  in  the  110-db  range. 

The  image  orthicon  suffers  from 
blooming  and  accordingly  cannot 
be  used  successfully  for  flame 
studies.  Because  of  the  multiplicity 
of  elements  within  the  tube,  it  is 
prone  to  microphonism  and  is  not 
recommended  for  use  in  high- 
noise-level  areas.  The  resolution  of 
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FIG.  2 — Consol*  ior  r*inol*  controls.  10-inch  monitor  and  pow*r 
supply  ior  Imoq*  orthicon  oquipmont 
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FIG.  S — Circuit  diaqrom  ior  twenty-inch  viewer 


this  equipment  is  good  and  the 
illumination  required  on  the  viewed 
object  is  easily  obtained.  Some 
early-type  image  orthicons  tend  to 
be  noisy.  Care  must  be  taken  to 
.scan  only  the  area  of  the  orthicon 
face  on  which  the  picture  actually 
appears  since  over-scanning  will 
contribute  to  the  noise  factor. 

Monitor 

A  control  console  housing  all 
controls  except  optical  focusing, 
and  having  an  a-c  power  supply  and 
a  10-inch  monitor  was  constructed. 
This  unit  is  shown  in  Fig.  2.  The 
following  standards  which  pro¬ 
duced  a  320-line  picture  were 
adopted :  vertical  scanning  rate 
60  cycles  per  second  noninterlaced ; 
horizontal  scanning  19,200  cycles. 
The  commercial  10-inch  monitor 
used  has  its  own  power  supply  and 
contains  a  two-stage  video  ampli¬ 
fier.  This  monitor  is  used  in  ad¬ 


justing  the  picture  quality.  A  20- 
inch  viewer  was  constructed  for  the 
use  of  research  engineers  in  the  con¬ 
trol  rooms  and  is  shown  in  Fig.  3. 


Figure  4  shows  the  camera 
mounted  above  an  experimental 
rocket  installation.  The  picture  i.s 
televised  back  to  the  control  room 
where  the  research  engineer  can 
view  the  experiment.  Figure  5 
shows  the  viewer  schematically. 


Frame-sequential  color  television 
was  tried  in  the  altitude  wind 
tunnel  (Fig.  6)  with  a  view  toward 
using  it  in  rocket  research.  The 
subject  viewed  was  the  tail  cone 
of  a  jet  engine  after-burner.  For 
combustion  study,  the  color  of  a 
flame  contains  a  wealth  of  infor¬ 
mation  concerning  its  character¬ 
istics.  Observation  of  the  flame  be¬ 
comes  of  increased  importance 
since  it  provides  the  only  method 
of  obtaining  certain  information. 

The  color  rendition  of  the  frame- 
sequential  system  was  excellent  on 
highly  illuminated  slow-moving  ob¬ 
jects.  However,  when  the  camera 
was  viewing  something  as  rapidly 
moving  and  randomly  fluctuating 
as  flame  from  a  high-pressure  com¬ 
bustor,  serious  color  break-up  oc¬ 
curred. 

The  color  camera  was  operated 
at  the  following  standards :  vertical 
scanning  180  frames  per  second, 
horizontal  scanning  625  lines  per 
frame.  The  required  bandwidth  of 
the  video  amplifiers  was  18  mega¬ 
cycles. 

The  conversion  of  the  image 
orthicon  was  supervised  by  George 
liohrer,  formerly  with  this  labora¬ 
tory. 


FIG.  6 — Fraiii*-a*qumitial  color  tolovislon 
wind  tunnol  vUwa  loll  con*  oi  Jot 


comora  mountod  ol  port  of  hiqli-alilludo 
•nqino  oitorburaor  laaldo  tunnol 
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FIG.  1 — Copadianc*  ▼•nua  polarising 
polMlIal  for  barium  tilanato  capacitor 
at  28  C 


FIG.  2 — InductiTolT  coupUd  rosonont  circuit  (A)  and  its  oquivolont  circuit  (B). 
Circuits  (C)  and  (D)  ars  squivalsnt  circuits  ior  tho  two  possible  operating  inodes 
oi  the  resonant  system 


Capacitor-Modulated 


Barium  titanate  capacitor  coupled  to  oscillator  tank  circuit  gives  f-m  deviations  up  to  =2 
percent  of  carrier  frequency  in  50  to  500  me  range.  Response  is  flat  to  better  than  100  kc. 
Multichannel  telemetering  systems,  portable  and  mobile  equipment  are  among  applications 


SEVERAL  PAPERS  on  the  behavior 
and  applications  of  titanate 
dielectrics’*  have  suggested  that 
the  voltage  coefficient  of  capaci¬ 
tance  of  these  ferroelectrics  be  used 
as  the  basis  of  a  simple  frequency- 
modulation  system.  The  system 
would  employ  a  titanate  ceramic 
capacitor  as  one  element  of  an  oscil¬ 
lator  tank  circuit,  its  capacitance 
being  varied  by  means  of  a  modu¬ 
lating  voltage.  Such  a  system 
would  be  useful  in  uhf  and  vhf  ap¬ 
plications  where  conventional  react¬ 
ance-tube  and  phase-modulation 
methods  are  unwieldy.  However, 
the  direct  application  has  proved 
unfruitful  because  the  dielectric 
constant  of  suitable  titanates  is  so 
high  that  a  practical  capacitance 
for  the  high  frequencies  presents 
manufacturing  difficulties.  Addi¬ 
tional  difficulty  is  encountered  in 
excessive  r-f  losses  at  high  fre¬ 
quencies,  and  temperature  varia¬ 
tion  of  the  capacitance  value,  as 
well  as  the  voltage  coefficient  of 
capacitance. 

This  paper  describes  a  method  of 
coupling  the  titanate  capacitor  to 


the  tuned  circuit  in  such  manner 
that  these  drawbacks  are  largely 
overcome. 

Capacitor  Operofion 

The  typical  nonlinear  behavior  of 
a  titanate  ceramic  capacitor  as  a 
function  of  the  polarizing  potential 
is  shown  in  Fig.  1.  The  linear  re¬ 
gion  of  the  curve  is  suitable  for 
modulation  purposes.  The  d-c  po¬ 
larizing  potential  impressed  upon 
the  titanate  defines  the  operating 
point  and  a  center  value  of  capaci¬ 
tance  C..  A  superimposed  a-c  signal 
or  pulse  varies  the  capacitance 
about  this  operating  point.  The 
highest  voltage  coefficient  of  ca¬ 
pacitance  occurs  at  the  Curie  point 
of  the  ceramic,  the  Curie  point 
being  defined  as  the  temperature  at 
which  the  dielectric  constant  of  the 
material  is  a  maximum. 

For  f-m  circuit  applications,  a 
nonlinear  dielectric  having  a  maxi¬ 
mum  voltage  coefficient  of  capaci¬ 
tance  and  minimum  temperature 
coefficient  of  capacitance  is  desired. 
By  using  a  solid  mixture  of  barium 
and  strontium  titanates  with  small 


amounts  of  lead  zirconate,  a  cera¬ 
mic  dielectric  is  obtained  having  a 
broad  Curie  point  over  an  extended 
temperature  range  at  the  expense 
of  only  a  slight  decrease  in  the 
voltage  coefficient  of  capacitance  of 
the  unit.* 

A  typical  titanate  material  would 
require  a  10-(i.jif  capacitor  for  use 
at  100  me  to  be  a  disk  0.010-inch 
thick  and  0.04  inch  in  diameter. 
Use  of  such  a  minute  capacitor  at 
a  temperature  near  the  Curie  point 
in  a  practical  oscillator  results  in 
such  severe  local  heating  that  a  de¬ 
generative  loss  cycle  results.  As 
the  temperature  increa.se.s  the 
losses  become  more  severe,  causing 
a  further  rise  in  temperature.  This 
not  only  reduces  the  sensitivity  of 
the  titanate  capacitor  to  the  modu¬ 
lating  .  voltage,  but  eventually 
causes  permanent  damage  to  the 
capacitor. 

Transformer  Coupling 

For  high-frequency’ applications 
of  titanates,  a  circuit  is  required 
that  effectively  reduces  the  poten¬ 
tial  across  the  titanate  to  a  low 
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Poltad  ceramic  capacitor*  usod  ia  l-m  modulator  make  um  oi  the  nonlinoar  yarialion  oi  copacMonco  with  applied  voltage  exhibited  by 
barium  tltanote.  Capacitor*  at  left  comprUe  two  *erie*-connected  100  mmI  unit*.  Center  ond  right  are  dual  unit*  oi  100  ond  SOO  u/it  re- 

■pectively 


Wide-Range  F-M  System 


By  MAURICE  APSTEIN  and  H.  H.  WIEDER 

National  Bureau  of  Standards 
WasHlnffton,  D.  C. 


value  to  minimize  the  dielectric 
heatintr  effect  while  retaining  its 
nonlinear  characteristics. 

Figures  2A  and  2B  show  how  the 
difficulties  outlined  above  may  be 
overcome  by  transformer-coupling 
the  titanate  capacitor  to  the  reso¬ 
nant  circuit.  Such  a  circuit  has 
two  modes  of  operation  depending 
upon  whether  the  coupled  resonant 
frequency  is  above  or  below  the  un¬ 
coupled  resonant  frequency  of  the 
circuit. 

Operating  Modes 

The  equations  for  the  resonance 
modes  of  the  circuit  are 

(„')*  «  (1) 

(<-")* - - -  (2) 

,  a  Cl  Cl 

Ci-f-aCr 

In 

(3) 

Figure  2C  indicates  the  behavior 
of  the  circuit  of  Fig.  2A  for  the 
<>>'  mode.  The  titanate  capacitor 


Ct  will  appear  in  shunt  with  the 
main  tuning  capacitor  and  have  a 
value  of  «Ci.  For  the  «o"  mode,  as 
shown  in  Fig.  2D,  C,  will  appear  in 
series  with  the  main  tuning  capaci¬ 
tor,  with  «  the  transformation 
ratio.  In  addition,  the  total  ap¬ 
parent  inductance  will  be  reduced 
by  L'  =  L  (1  -  K*). 

The  Q's  corresponding  to  the  two 
resonant  modes  are 

(5) 

where  Q,  is  the  reciprocal  of  the 
loss  tangent  of  the  titanate  capaci¬ 
tor. 

If  the  circuit  described  above  is 
used  as  the  tank  circuit  of  an  oscil¬ 
lator,  Eq.  4  and  5  determine  the 
mode  of  operation.  The  circuit 
will  oscillate  in  the  mode  having 
the  higher  Q. 

Practical  Oscillator  Design 

The  oscillator  shown  in  Fig.  3 
w'as  built  using  the  tank  circuit  de- 


FIG.  3 — Circoit  of  •xporlmaatal  l-m  os¬ 
cillator  using  tronxiormor-oouplod  titon- 
oto  capocilor  modulator 


FI<3.  4 — Bolotionahlp  of  cbaago  la  oadl- 
lotor  Iroquoncy  to  cbaago  la  d-c  polar- 
Islag  poloattal 


ELECTItON  ICS  — October,  1953 


sign  equations  outlined  above.  The 
modulating  capacitor  is  composed 
of  two  barium  titanate  ceramic 
capacitors,  of  the  type  shown  in  the 
photograph,  connected  in  series 
with  respect  to  the  r-f  potential  and 
in  parallel  with  respect  to  the  mod¬ 
ulating  potential. 

The  polarization  potential 
defines  the  center  value  of  capaci¬ 
tance  C,.  If  a  sinusoidal  voltage  is 
superimposed  upon  the  d-c  bias,  the 
instantaneous  capacitance  of  the 
titanate  over  its  linear  range  is 

C  cos  <aJL  (6) 

where  n  =  AC/AV,  /«  is  modu¬ 
lating  frequency  and  the  peak 
a-c  modulating  voltage.  The  in¬ 
stantaneous  frequency  for  the  w' 
mode  is  /'  =  /',  (1  4-  ntfCos  Wmt). 
The  modulation  index  m,  is 


m/ 


n  V„„ 

2  (C,  f  a  a.) 


(7) 


and  f,  is  the  carrier  frequency. 
For  the  w"  mode,  the  modulation 
index  is 


m," 


nr,  _ 

2  C,  (C,  +  «  C«) 


(8) 


Figure  4  indicates  the  static 
curves  of  frequency  versus  d-c  po¬ 
larization  potential  for  the  mode. 
Good  agreement  was  obtained  be¬ 
tween  the  measured  and  calculated 
curves.  Similar  results  were  ob¬ 
tained  for  the  o)"  mode. 

Figure  5  indicates  dynamic 
measurements  of  deviation  by  the 
use  of  proper  Bessel  function  har¬ 
monics  for  the  u>'  mode.  Push- 
pull,  cathode-coupled,  and  Colpitts 
resonant-line  oscillator  circuits 
gave  essentially  similar  results.  In 
the  frequency  range  of  50  to  500 
me,  deviations  of  ±  2  percent  were 
obtained  in  either  mode.  Under 


extreme  conditions  the  a-m  is  ap¬ 
preciable  but  not  serious  for  many 
applications.  For  smaller  devia¬ 
tions  the  a-m  is  negligible. 

The  frequency  deviation  versus 
modulation  frequency  curve  shown 
in  Fig.  6  is  for  the  <0'  mode  using 
the  experimental  oscillator  de¬ 
scribed.  Results  indicate  that  ex¬ 
cellent  broad-band  response  is  ob¬ 
tainable  up  to  100  kc.  It  has  been 
experimentally  verified  that  the 
modulation  frequency  may  be 
raised  to  600  kc  for  a  pure  sine- 
wave  signal  with  good  linearity 
response. 

Temperature  Compensation 

No  complete  study  of  oscillator 
performance  with  respect  to 
temperature  has  been  made.  How¬ 
ever,  the  curves  of  Fig.  7  show  that 
the  nonlinear  capacitors  used  have 
a  considerable  temperature  coeflB- 
cient.  If  the  oscillator  is  to  be  used 
over  an  extended  temperature 
range,  a  temperature-regulated  en¬ 
closure  operated  at  approximately 
100  deg  F  would  be  required. 

Problems  of  capacitance  creep 
with  age,  electrostatic  memory  ef¬ 
fects  and  other  unsolved  problems 
for  the  entire  ferroelectric  family 
of  materials  may  make  an  addi¬ 
tional  means  compensation  neces¬ 
sary.  There  are  a  number  of 
methods  for  obtaining  temperature 
compensation  with  presently  avail¬ 
able  materials.  Use  of  a  larger  pro¬ 
portion  of  barium  zirconate  with 
barium  strontium  titanate  will  pro¬ 
duce  a  nonlinear  dielectric  having  a 
broader  Curie  region  with  only  a 
.slight  decrea.se  in  the  voltage  co¬ 
efficient  of  capacitance.  If  two  or 
more  capacitors  having  different 


FIG.  S — Dcrlation  In  kc  a*  a  iunction  oi  modulating  tlgoal  on  o  60-mc  carrior  with 
4S0-to1|  polariiiag  potontial 


FIG.  6 — DoTiotion  in  porconi  os  rolatod 
to  modulating  Iroquoncr 
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FIG.  7 — Froquoncy-tomporature  charac- 
teristica  oi  barium  tltanato  capacitor 


Curie  points  are  connected  in  se¬ 
ries,  the  Curie  region  can  be  stag¬ 
gered  over  a  broader  temperature 
range.  Another  method  of  com¬ 
pensation  is  to  use  a  conventional 
afe  system  whose  rectified  output 
would  be  used  to  bias  the  titanate 
capacitor  in  such  a  manner  as  to 
keep  the  carrier  frequency  constant. 

Conclusion 

The  system  should  find  applica¬ 
tion  in  vehicular  communication 
systems,  portable  uhf  equipment 
and  multichannel  f-m  telemetering 
systems  that  require  both  a  wide 
deviation  and  broad  frequency 
response. 

The  principle  of  coupling  the 
nonlinear  element  into  the  main 
frequency-determining  circuit  can 
l)e  extended  to  include  distributed 
lines  and  cavity  resonators.  Pre¬ 
liminary  experiments  indicate  that 
a  reflex  klystron  can  be  successfully 
modulated  by  this  method  over  a 
wider  band  than  that  obtainable  by 
repeller  voltage  modulation  alone. 
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FIG.  1 — Primary  inductanc*  inMrtion-Ioat  currM.  Curr*  FIG.  2 — Charactcriatics  oi  ■•v«ral  lamination  typos  ior  4-porcont 

marked  grid  reiero  to  on  abocisoa  for  X/Ha  ailicon  oteel.  29  gage.  laminated  1  X  1<  equate  stack  only 

Audio  Tiansformei 
Design  Charts 


Six  graphs  showing  primary-inductance  insertion  loss,  60-cycle  inductance,  leakage  induct¬ 
ance,  insertion  loss  from  leakage  inductance,  phase  shift  and  effect  of  open-circuit  imped¬ 
ance  on  reflected  impedance  speed  design  of  power  and  audio  transformers 


PROGRESS  in  transformers  for 
electronic  applications  has  kept 
well  abreast  of  advances  in  elec¬ 
tronics,  but  the  art  of  their  design 
has  long  been  esoteric.  In  the  past 
few  years,  several  good  books  have 
been  published  that  enable  the  aver¬ 
age  engineer,  unfamiliar  with 
transformers,  to  initiate  an  original 
product  design. 

Several  time-saving  charts  for 
audio  transformers  used  by  the 
writer  and  other  engineers  are 
shown.  Two  of  the  curves  are 
empirical  while  the  others  are  cal¬ 
culated. 

Figure  1  is  a  calculated  plot  of 
the  familiar  db  or  insertion-loss 
curve  employed  for  low-frequency- 
response  calculations.  It  is  used 
primarily  to  find  the  inductance  re¬ 
quired  for  a  given  db  loss.  The  ad- 


By  THEODORE  HALABI 

Chief  Engineer 
AJF  Industries,  Inc. 

Brooklyn,  N.  Y. 

vantage  of  the  curve  in  this  form  is 
that  it  covers  all  types  of  audio 
transformers  on  one  graph.  It  in¬ 
cludes  matching  transformers 
where  R  voao  =  R  triode-out- 

put  transformers  where  R  LOAD  — 
2Rsocmam’t  pentode  or  beam-power- 
output  transformers  where  R  iodbcb 
=  6  to  lOR  LOAD  9  bridging  trans¬ 
formers  where  R  ■OCBCB  —  0.1  R  U>Aoi 
and  grid  transformers  where  R  LOAD 
is  infinite. 

For  pentode-output  transformers 
where  R  bodbcb  =  20R  u>bd  the  curve 
of  R  •orvca  =  lOA  u>AD  niay  be  used 
in  Fig.  1  since  the  curves  practically 
coincide.  Another  advantage  of  Fig. 
1  is  that  the  unknown  quantity  X, 


the  primary  reactance,  is  found  in 
terms  of  the  load  impedance  instead 
of  the  source  impedance  as  is  often 
done.  Specifying  X  in  terms  of  the 
source  impedance  leads  to  confusion 
when  the  exact  source  impyedance  is 
unknown,  as  in  numerous  pentode 
output  transformers.  For  grid 
transformers  with  an  unloaded 
secondary,  X  is  obtained  from  the 
chart  in  terms  of  the  specified 
source  impedance.  A  loaded  grid 
transformer  is  treated  as  a  match¬ 
ing  transformer. 

After  obtaining  the  inductance 
from  Fig.  1,  the  turns  r^uired  to 
meet  that  inductance  on  a  given 
lamination  size  can  be  calculated 
from  two  types  of  graphs.  If  there 
is  a  net  unbalanced  d-c  in  the  trans¬ 
former,  Hanna’s  curves,  or  some 
variation  of  them,  are  most  com- 
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monly  used  for  the  incremental  in¬ 
ductance  calculations.  If  there  is  no 
d-c  in  the  coil  the  turns  can  be  cal¬ 
culated  from  permeability  curves. 
A  faster  method  is  the  use  of  a  set 
of  graphs  similar  to  Fig.  2.  For 
comprehensive  designs  including  all 
tjrpes  of  transformers  a  more  com¬ 
plete  set  of  graphs  covering  various 
tsrpes  of  steels  and  lamination  sizes 
is  necessary. 

Figure  2  is  an  empirical  set  of 
curves  of  60-cycle  inductance  on  29 
gage  silicon-steel  laminations,  in¬ 
terleaved  1  X  1.  Its  use  is  illustrated 
by  the  problem :  find  the  inductance 
at  2  volts,  60  cycles  of  a  700-turn 
coil  on  an  EI-76  lamination  with  a 
square  stack.  Two  volts  at  60  cycles 
on  700  turns  is  equivalent  to  2.85 
volts  on  a  1,000-tum  coil  for  the 
same  flux  density.  From  the  curve 
is  obtained  an  inductance  of  9 
henrys  per  1,000  turns. 

Since  inductance  varies  as  the 
square  of  the  turns,  L  =  9(*700/- 
1,000)*  =  4.4  henrys.  If  the  coil  had 
been  on  a  stack  of  11  inch,  the  in¬ 
ductance  would  be  found  on  the 
curve  at  1.42  volts  per  1,000  turns 
since  the  flux  density  is  one  half  of 
that  on  a  square  stack.  At  this 


FIG.  3 — L*akag*  inductance  turni 
for  iquare-etack  layer-wound  coilt  of 
two  windlnqe  only 


voltage  L  from  the  curves  is  6.6 
henrys  per  1,000  turns.  Hence  the 
inductance  of  the  coil  is  (700/- 
1,000)*  X  6.6(1.6/0.75)  =  6.4 

henrys.  This  last  calculation  utilizes 
the  fact  that  the  inductance  of  a 
given  lamination  varies  directly  as 
the  volume. 

Figure  3  shows  an  empirical 


graph  of  leakage  inductance  against 
turns  as  obtained  from  measure¬ 
ments  on  various  transformers. 
Since  the  lines  are  so  close  together, 
the  leakage  inductance  of  standard 
lamination  sizes  that  are  missing 
can  be  extrapolated  easily.  This 
chart  can  be  used  to  find  the  leak¬ 
age  inductance  only  for  two  wind¬ 
ing  coils,  of  square  stacks,  normal 
winding  lengths  and  normal  in¬ 
sulation  between  windings. 

If  the  deviations  for  a  given  coil 
from  these  requirements  are  too 
great,  the  theoretical  formulas  as 
listed  in  standard  reference  hand¬ 
books  should  be  used  to  calculate  the 
leakage.  In  many  cases,  where  the 
leakage  inductance  is  sought,  how¬ 
ever,  an  approximate  value  will 
usually  suffice.  Hence  if  the  coil 
margins  are  larger  than  normal  or 
if  there  is  unusual  insulation  in  the 
transformer  or  if  even  part  of  the 
window  space  is  occupied  by  a  third 
winding.  Fig.  3  can  still  be  used  to 
determine  the  order  of  magnitude 
of  the  leakage. 

Leakage  inductance  obtained 
from  Fig.  3  is  employed  mainly  in 
audio-transformer  design  for  pre¬ 
dicting  high-frequency  response 

(continued  on  p  I9() 


FIG.  4 — laMitlon  Iom  du*  to  lookogo  roactanco  for  pU  dli-  FIG.  S — ^Phoao  phiit  Z/Rl  for  vorylna  rotto*  of  Bl/Bm  cm  •xplalnod 
loronl  typM  of  tronsfonnors  In  tho  loxt 
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and  Fig.  4  is  used  for  these  calcula¬ 
tions.  This  type  of  curve  neglects 
the  capacitance  in  the  windings  and 
can  be  used  with  reasonable  ac¬ 
curacy  if  the  impedance  of  the 
transformer  is  less  than  12,000 
ohms  or  the  highest  frequency  of 
the  transformer  is  less  than  10,000 
cycles.  These  curves  can  also  be 
used  for  power  transformers  with 
a  frequency  range  of  50  to  2,400 
cycles  for  estimating  the  voltage 
loss  due  to  leakage  inductance  at 
the  high-frequency  end.  For  power 
transformers  the  loss  in  db  as  ob¬ 
tained  from  the  curve  is  converted 
to  percent  voltage  drop. 

Figure  5  is  a  plot  of  phase-shift 
calculations  at  the  low-frequency 
end  of  an  audio  transformer  due  to 
primary  or  open-circuit  inductance. 
The  graph  may  be  also  used  for 
phase  shift  in  power  transformers 
between  the  primary  d-c  resistance 
and  inductance,  in  which  ca.se  R,,' 
the  source  impedance  is  actually  the 
primary  resistance. 

Phase  Shift  vs  X/R, 

Figure  6  can  be  used  for  quick 
and  fairly  accurate  calculations  of 
the  shunting  effect  on  reflected  im¬ 
pedance  Rl  by  the  open-circuit  in¬ 
ductance.  The  graph  will  not  only 
give  the  total  impedance  but  the 
phase  angle,  the  resistive  and  reac¬ 
tive  components.  In  instances 
where  a  more  nearly  exact  imped¬ 
ance  looking  into  the  transformer 
is  required,  the  primary  shunt  loss 
(core  loss)  and  the  leakage  react¬ 
ance  must  be  added  vectorially  to 
the  impedance  from  the  curves. 

The  following  example  illustrates 
the  use  of  five  curves  in  a  typical 
design.  It  is  desired  to  design  an 
output  transformer  for  a  beam- 
power  tube,  7,000  ohms  to  600  ohms, 
6  watts  output,  42  ma  d-c  in  the 
primary  and  a  tube  plate  resistance 
R,  of  75,000  ohms.  The  required 
frequency  response  is  to  beti:  one  db 
from  300  to  6,000  cycles. 

In  Fig.  1  at  J?,  =  10  /?i,  for  1-db 
loss,  X/Rt  equals  1.8  from  which 
the  necessary  primary  inductance 
can  be  calculated.  At  300  cycles, 
L  =  1.8  X  7,000/2x300  =  6.7 
henrys.  From  tabulated  data  on 
output  transformers,  the  lamination 
size  is  determined  as  an  El  625 
(square  stack)  using  29  gage  sili¬ 
con  steel.  Hanna's  curves  for  this 


FIG.  8 — Eiiect  oi  primary  inductance  on  reilected  impedance 


lamination  size  and  6.7  henrys  of  in¬ 
ductance  indicate  2,600  turns  for 
the  primary. 

For  an  impedance  ratio  of  7,000 
on  the  primary  and  500  ohms  on  the 
secondary,  the  secondary  turns  are 
then  700,  since  turns  ratio  equals 
the  square  root  of  impedance  ratio. 
Assuming  equal  primary  and  sec¬ 
ondary  copper  losses,  the  wire  chart 
for  an  El  625  shows  38  wire  for  the 
primary  and  32  on  the  secondary. 
Primary  d-c  resistance  is  580  ohms 
and  that  of  the  secondary  32  ohms. 
To  check  the  high-frequency  end  of 
the  transformer  the  leakage  in¬ 
ductance  of  the  transformer  re¬ 
ferred  to  the  primary  is  found  from 
Fig.  3.  The  El  625  lamination  is 
not  listed  but  the  inductance  can  be 
estimated  as  being  roughly  halfway 
between  the  El  75  and  the  El  21. 

In  addition,  the  turns  listed  do 
not  go  up  to  2,600  on  the  chart  but 
since  L  varies  as  N*  the  value  at 
260  turns  can  be  used.  This  yields 
a  leakage  inductance  of  130  milli- 
henrys,  which  is  equal  to  4,900  ohms 
reactance  at  6,000  cycles.  Neg¬ 
lecting  the  d-c  resistance,  the  ratio 
Xl/Rl  =  0.7.  From  the  curve  R. 
=lQRt,  in  Fig.  4  loss  due  to  leakage 
reactance  is  less  than  0.1  db  and 
therefore  well  within  the  1-db  re¬ 
quirement.  Figure  6  shows  the 
phase  shift  of  the  transformer  at 
300  cycles.  For  this  case,  the  sec¬ 
ondary  resistance  should  be  in¬ 
cluded  in  the  calculations.  The  value 
of  Rl  is  then  7,400  ohms  or  600 


ohms  plus  32  ohms  times  the  turns 
ratio  .squared. 

The  ratio  X/Ri  is  1.7  at  which 
point  on  the  curve  RjR,  =■  0.1  is 
found  a  phase  shift  of  28  degrees. 
This  high  phase  shift  results  from 
the  high  plate  resistance  of  the 
beam-power  tube.  A  triode  for  the 
same  response  %nd  load  impedance 
would  have  a  phase  shift  of  15  de¬ 
grees.  Figure  6  can  now  be  used  to 
check  the  primary  impedance.  For 
the  impedance  at  300  cycles,  X/Ri 
=  1.7  where  again  Ri  includes  the 
secondary  resistance.  From  the 
curve  at  this  point,  R'/R  =  0.75  or 
R'  =  5,550  ohms  and  X'lRi  =  j 
0.44  or  X'  =  3,250  ohms. 

This  represents  the  reflected  im¬ 
pedance  as  viewed  from  the  primary 
side  of  the  transformer  converted 
into  a  series  value  of  resistance  and 
inductive  components.  Adding  the 
primary  d-c  resistance,  Zmi  =  5,550 
+  680  -f  j  3,260  =  6,800  ohms.  A 
more  exact  calculation  of  primary 
impedance  would  have  required  add¬ 
ing  130  millihenrys  of  leakage  in¬ 
ductance  and  the  shunt  core  loss 
vectorially. 
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Use  Mallory  Mercury  Batteries 
for  applications  where: 

Constant  voltaize  or  current  is  requin‘«i 
Size  ami  weight  are  important 
Long  storage  {leriofis  are  involved 
Battery  leakage  cannot  Im*  tolerated 
^'ide  temperature  and  pressure  ranges 
are  encountered 

Severe  impact  ami  shock  is  exp«*cted 


'File  constant  discharge  voltages  shown  in  the 
curves  are  characteristic  of  the  uniform,  de- 
p<‘ndable  power  delivered  by  Mallory  Mercury 
Batteries.  This  is  especially  important  in  mo¬ 
bile  communications  equipment,  hearing  aids, 
delicate  optical  equipment  and  many# kinds  of 
instruments  in  which  constant  discharge  volt¬ 
ages  are  imperative  for  best  performance. 


'Fhis  is  only  one  advantage  of  Mallory  Mercury 
Batteries,  however.  They  operate  dependably 
at  microamperes  or  drains  of  50  amperes  .  .  . 
intermittently  or  continuously  .  .  .  always  pro¬ 
viding  a  dep«*ndahle,  uniform  source  of  power 
— even  after  long  [M^rimls  of  storage. 


If  these  characteristics  will  improve  the  opera¬ 
tion  of  your  equipment,  then  let  us  send  you 
complete  information.  Multi-cell  battery  stacks 
and  packs  can  be  designed  to  fit  your  ex¬ 
act  needs. 


SERVING  INDUSTRY  WITH  THESE  PRODUCTS: 

EI«ctrom*<haiiical  — Resistors  •  Switchos  •Television  Tuners  •  Vibrotors 
Elocirochemical— Capacitors  •  Rectifiers  *  Mercury  Dry  Batteries 
Metallurgical— Contacts*  Special  Meta  Is  and  Ceramics  •Welding  Materiols 


I  For  Transistor  Applications 

Mallory  Mercury  Batteries  are  espe¬ 
cially  suited  for  transistor  applications 
.  .  •  where  constant  voltage  and  con¬ 
stant  current  are  required. 


For  Constant  Voltages . . . 
Use  Mallory 
Mercury  Batteries 


I  Clif  ctoHttk  cwrvo  •!  FRaWory  tM-1  MorcMry  laNttv 
I  iMrf-UMOtim 

H 

I  (Cwrv*  It  U  tS  MtWirY  Mtfttiry  ItHtSll) 
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Wont  more  intormotion?  Um  post  cord  on  lost  pogo. 
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Transistor  Test  Board  Speeds  Circuit  Choice 


Front-panel  Tiew  shows  spring  clips  (lop  center)  to  hold  Fig.  1 — Circuit  oi  the  tronslslor  hookim  device  to  speed  testlag 


transistor  lends 
By  R.  L.  Riddle 

Radio  Corp,  of  America 
Princeton,  N.  J. 

In  testing  a  new  electronic  device 
it  is  often  easiest  to  connect  it  di¬ 
rectly  into  a  circuit  to  determine 
its  operating:  characteristics.  For 
rapid  fabrication  of  a  multitude  of 
transistor  circuits  the  test  board 
described  below  was  constructed. 

This  board  comprises  two  sets  of 
transistor  sockets,  a  metering  cir¬ 
cuit,  bias  supply  controls  and  a  se¬ 
lected  group  of  circuit  elements. 

Of  the  two  sets  of  transistor 
sockets  one  set  is  connected  into  a 
metering  circuit  that  enables  the 
measurement  of  emitter,  collector 
and  base  currents  and  voltages. 
This  circuit  arrangement  is  shown 


in  Fig.  1  and  the  photograph. 

In  addition  to  the  above-men¬ 
tioned  currents  that  may  be  meas¬ 
ured,  a  set  of  terminals  is  included 
that  permits  the  measurement  of 
currents  anywhere  in  the  external 
circuit  by  inserting  the  appropriate 
leads  in  the  terminals  marked  /«. 

The  circuit  components  included 
are  four  decades  of  resistors,  four 
decades  of  capacitors,  a  set  of  elec¬ 
trolytic  capacitors  and  two  center- 
tapped  coils.  These  components 
permit  the  construction  of  many 
transistor  circuits. 

A  second  set  of  transistor  sockets 
is  included  to  enable  two-stage 
transistor  circuits  to  be  con¬ 
structed. 

With  the  use  of  this  test  board 


smploys  switch** 

and  simple  external  equipment  the 
characteristics  of  transistor  cir¬ 
cuits  may  be  obtained  rapidly. 


ASR  Using  MTI  Feeds  PAR 

New  and  improved  airport  sur¬ 
veillance  radar  system  (ASR)  re¬ 
cently  installed  at  Norfolk,  Va. 
Municipal  Airport  gives  CAA  traf¬ 
fic  controllers  a  clearer  picture  of 
aircraft  within  a  60-mile  radius. 
Equipped  with  moving-target-indi¬ 
cator  (MTI)  circuits,  it  auto¬ 
matically  blanks  out  permanent  or 
stationary  radar  targets  and  dis¬ 
plays  only  moving  aircraft.  Dur¬ 
ing  periods  of  poor  visibility  the  de¬ 
vice  helps  the  control  tower  feed 
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The  Type  202>B  FM-A.M  Signal  Generator  and  the 
Type  207*A  Univerter  provide  complete  FM-AM  signal 
coverage  from  100  KC  continuously  through  216  MC 
in  two  compact  portable  units. 

The  Type  202«B  FM>AM  Signal  Generator  was  designed 
to  meet  the  exacting  requirements  set  forth  by  leading 
engineers  throughout  the  country  and  has  found  wide¬ 
spread  acceptance  as  the  essential  laboratory  instru- 
ment  for  receiver  development  and  research  work. 


VHf 

TELEVISION 


PRICE:  $975.00 
F.  O.  B.  Boenten,  N.  J. 


FM-AM  L 
SIGNAL  GENERATOR 
Type  202-B 


ISPORTMION 
ILIC  SAFETY 
lOUSTRUl 


The  Type  207-.4  Univerter  was  designed  to 
provide  additional  frequency  coverage  of 
\  commonly  used  intermediate  and  radio 

frequencies  and  enables  the  modulation 
and  attenuation  calibration  features 
of  the  202-B  to  be  utilized  at  these 
^ - X  lower  frequencies. 


SPECIFICATIONS  VJHH  i 

FREQUENCY  RANGE:  34-216  MC  *  0.5%  i 

FM  MODULATION:  0-240  KC  canNnwoutly  variobi*.  J 

FM  DISTORTION:  Lms  than  2%  at  73  KC.  M 

AM  MODULATION:  0—30%  centinwously  variabit.  I  M 

AM  DISTORTION:  Approximatoly  3%  at  30%  AM. 

INTERNAL  MODULATING  FREQUENCIES:  30,  100,  400  cycU*;  1. 

3,  7.3,  10,  13  KC. 

R  F.  OUTPUT  VOLTAGE;  0.1  ta  200,000  microvolu  «onlinwaw$ly 
voriabl*  From  teurco  impoUanco  of  26.3  ohm*. 

POWER  SUPPLY:  103 — 123  vo^,  30/60  cyclot  (inlornolly  ropulotod) 


UNIVERTER  Typ,  207-4  I  I 

(whan  usad  with  202-B) 

SPECIFICATIONS  | 

FREQUEFFCY  RANGE;  100  KC-S3  MC. 

FREQUENCY  RESPONSE;  Flat  within  w  1  4h.  ovor  fro^uoncy  rang*. 

FM-AM  MODULATION:  Soo  202-B. 

FM  DISTORTION;  No  opprocioMo  4itlortion  at  ony  lovti. 

AM  DISTORTION:  No  app*o<iablo  4itlorlion  ol  carrior  lovol$  bolow  0.03  voH  an4  mo4yloHon 
•F50%. 

RF  OUTPUT  VOLTAGE;  0.1  to  100,000  mitrovoH*  conlinuoutly  vcKioblo  from  tourco  impo4an(« 
of  26.3  ohms;  oUo  opprosimotoly  1.3  volN  from  330  ohm*  into  opon  circuit. 

POWER  SUPPLY:  90—130  voHc,  60  cycio*  (intomoHy  rogulotod).  _ 
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Pint  of  23  GE  •urrolUanco  radars  lor 
CAA  was  installed  at  Norfolk,  Va.  Only 
moTlng  oircraft  ore  displayed  on  con¬ 
troller's  screen  obove 

arriving  planes  into  the  precision 
approach  radar  system  ( PAR) 
most  efficiently. 

Map  overlays  show  controllers 
the  locations  of  obstructions 
dangerous  to  approaching  aircraft. 
Two-way  radio  from  ground  to 
plane  permits  passing  the  informa¬ 
tion  from  airport  to  pilot. 

The  radar  set  and  its  rotating 
antenna  can  be  located  up  to  two 
miles  from  the  airport  control 
tower  with  incoming  information 
to  the  viewing  screen  brought  from 
the  antenna  by  coaxial  cable. 


Sytic-Cirruit  Noise  Reduction 

Noise  pulses  entering  the  sync  cir¬ 
cuit  of  tv  receivers  can  be  cancelled 
or  greatly  reduced  by  the  circuit 
shown  in  Fig.  1.  A  noise  pulse  at 
the  grid  of  the  3rd  i-f  will  appear  as 
a  negative  pulse  at  the  .screen  grid. 
The  same  noise  pulse  will  appear  as 


(CIt 

]>•  i-r  «KP 


10  C*ID  Of  10  PUTi  Of 

!0I  CllPPtl  «lD(0  PMP 


FIG.  1 — NoIm  rodoction  circuit  coupUs 
1-f  •cram  to  sync  loko-oU  point  to  cancal 
noted  puteoa 


a  positive  spike  at  the  sync  take¬ 
off  point  in  the  plate  of  the  video 
amplifier.  By  direct-coupling  the 
3rd  i-f  screen  to  the  sync  take-off, 
the  noise  pulse  entering  the  sync 
circuit  is  reduced  by  the  negative 
pulse  from  the  screen. 

A  resonant  filter,  consisting  of 
coil  L,  and  capacitor  C„  on  the 
screen  of  the  3rd  i-f  bypasses  the 
intermediate  frequencies  but  does 
not  lose  sync  and  video  frequencies. 

The  circuit  greatly  improves 
both  vertical  and  horizontal  sync 
stability,  particularly  in  the  medi¬ 
um  fringe  and  fringe  areas. 

Another  feature  of  this  circuit 
is  that  no  control  is  needed  to  ad¬ 
just  for  different  signal  levels  or 
various  types  of  noise. 

The  circuit  was  developed  by  Al- 
l>ert  Massman  and  Richard  Kraft 
of  Motorola,  Inc. 


Suppressor  Grid 
Frequency  Doubler 

W.  G.  Shepard 

Physical  Research  Unit 
Boeing  Airplane  Company 
Seattle,  Washington 

Total  cathode  emission  in  the 
type  6AS6  pentode  is  fairly  con¬ 
stant  for  a  fixed  control-grid  volt¬ 
age,  but  the  path  that  the  electrons 
take  is  controlled  by  the  sup¬ 
pressor-grid  voltage.  The  main 
electron  path  is  to  the  screen  grid 
for  a  large  negative  suppressor 
voltage  and  to  the  plate  for  a  zero 
or  positive  suppressor  voltage.  The 
suppre.ssor  grid,  therefore,  can  act 
as  a  second  control  grid  as  far  as 
plate  current  is  concerned.  These 
characteristics  make  the  6AS6  use¬ 
ful  as  a  frequency  doubler. 

If  180-deg  out-of-phase  sine- 
wave  signals  are  placed  on  the  con¬ 
trol  grid  and  suppressor  grid 
simultaneously,  it  will  be  found 
that  although  the  total  cathode  cur¬ 
rent  is  a  sine  wave  of  the  original 
frequency,  the  electron  flow  reach¬ 
ing  the  plate  contains  a  large 
amount  of  second  harmonic. 

This  may  be  explained  by  the 
fact  that  as  the  electron-flow  cycle 
reaches  its  maximum  the  electrons 
are  deflected  to  the  screen  grid  be¬ 
cause  the  suppressor  grid  is  most 
negative  at  this  time.  This  causes 
the  plate  current  to  decrease  at  the 
peak  of  every  cycle  of  total  elec¬ 


tron  flow  as  well  as  at  the  minimum 
of  every  cycle;  thus  accounting  for 
the  frequency  doubling.  If  the  in¬ 
coming  sine  waves  are  of  the 
proper  amplitude,  the  fundamental 
is  almost  entirely  eliminated,  leav¬ 
ing  a  fairly  good  sine  wave  at  the 
doubled  frequency. 

A  practical  circuit  for  frequency 
doubling  is  shown  in  Fig.  1.  The 
unbypassed  cathode  resistor  effec¬ 
tively  develops  the  180-deg  out-of¬ 
phase  signal  on  the  suppressor  even 
though  the  suppressor  is  grounded, 
because  the  cathode  tends  to  follow 
the  grid  signal,  and  such  a  signal 
at  the  cathode  has  the  same  effect 
as  a  180-deg  out-of-phase  signal 
placed  directly  on  the  suppressor. 
In  the  circuit  shown,  the  input 
signal  should  be  about  1.2  volts, 
which  produces  an  output  of  ap¬ 
proximately  2.4  volts. 

A  frequency  doubler  of  this  type 
will  work  down  to  the  lowest  fre¬ 
quencies,  but  its  top  useful  fre- 


FIG.  1 — Fr»qu«nc7.doubler  circuit  ums 
unbypaued  cathode  rettetor  to  produce 
effect  of  180-deq  outK>r-phase  eignal  on 
tuppreiior  grid 


quency  without  employing  tuned 
circuits  is  probably  around  100  kc. 
Various  capacitances  interfere 
with  proper  operation  at  frequen¬ 
cies  higher  than  this  and  other 
methods  of  frequency  doubling  are 
more  satisfactory  at  these  higher 
frequencies. 

Four-Track  Film  for  Slereo 
Sound 

By  narrowing  the  size  of  the  pic¬ 
ture  frame  and  cutting  the  width 
of  the  sprocket  holes  along  the 
edge  of  the  film,  four  sound  tracks 
for  a  stereophonic  system  can  be 
placed  on  the  same  strip  of  film 
as  the  picture. 

The  new  system  permits  the 
showing  of  films  using  stereophonic 
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Having  the  RIGHT  CONNECTIONS 

is  a  big  help! 


Helipot  .  first  in  precision  potentiometers . . .  makes  sure 
that,  in  every  Helipot,  you  do  have  the  right  connections.  No 
pressure-type  connections  are  used  in  any  Helipot.  Tap  connec¬ 
tions  are  spot-welded  by  a  Helipot-developed  process,  and  other 
electrical  connections  are  soldered  . . .  they  all  stay  pul! 

The  spot  welding  process  is  a  particularly  interesting  one . . . 
and  more  important,  it  offers  a  very  real  advantage  to  users  of 
Helipot  precision  potentiometers.  Skilled  workers,  using  bin¬ 
ocular  microscopes,  employ  a  new  technique  in  spot  welding  the 
very  line  electrical  connections.  This  technique  assures  that  tap 
connections  are  attached  to  a  single  turn  only  of  the  resistance 
wire,  rather  than  to  several  adjacent  turns  as  is  usually  the  case 
with  the  conventional  method.  Thus  the  high  resolution,  so  im¬ 
portant  to  the  proper  functioning  of  a  precision  potentiometer, 
is  not  reduced,  and  none  of  the  wire  turns  adjacent  to  the  one 
tapped  are  shorted  out. 

The  spot  welding  process  offers  the  further  advantage  of 
providing  the  strongest  possible  type  of  connections  . . .  vibration 
proof,  shock  proof,  corrosion  proof,  unaffected  by  temperature 
and  humidity  changes.  And  to  cap  the  climax,  the  new  process 
is  efficient  and  economical . . .  another  example  of  the  Helipot 
policy  offering  the  lowest  price  consistent  with  the  high  quality 
you  expect  in  Helipot  products. 

For  information  about  Helipofs  complete  line  of  precision 
potentiometers,  call  your  nearest  Helipot  representative 
or  write  direct! 


lECKMAN  INSTRUMENTS,  INC. 

SOUTH  PASADENA,  CAlirOtNIA 

riANfS  AT  lOUIM  fASADTHA.  CAllTOtNIA  »  MOUNT  AINSIDI,  NIW  lIttIT 
INCINIItlNO  •  I  T  I  t  $  I  N  T  A  T  I  V  I  $  IN  TtlNCI^AI  CITIIS 
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unit  described  here  is  that  kerosene 
coolant  is  circulated  around  the 
junction  between  the  point  contact 
wires  and  the  gemumium.  Circula¬ 
tion  is  maintained  by  the  natural 
convection  currents  set  up  in  the 
fluid  as  a  result  of  the  temperature 
differential  between  the  contacts 
and  the  surrounding  fluid.  Tem¬ 
perature  rise  at  the  contact  point 
is  considerably  reduced. 

During  normal  continuous  opera¬ 
tion  the  point-contact  temperature 
is  lower  for  given  external  ambient 
conditions  than  the  contact  tem¬ 
perature  that  exists  when  the 
transistor  contacts  are  enclosed  by 
a  viscous  or  solid  material.  The 
measure  of  control  over  contact 
temperature  achieved  by  convec¬ 
tion  cooling  results  in  greatly  im¬ 
proved  stability  of  operation  in 
transistor  circuits,  with  some  sub¬ 
sequent  extension  at  the  upper  end 
of  the  allowable  ambient  tempera¬ 
ture  range. 

Method  of  Stabilization 

The  trwsistor  unit  shown  in  the 
photograph  is  one  in  which  the 
point  contacts  and  surrounding 
region  are  fully  exposed  to  the  cool¬ 
ing  fluid.  Convection  currents  in 
the  fluid  minimize  the  initial  tem¬ 
perature  rise  at  the  contacts  and 
maintain  continued  reduced  tem¬ 
perature  contributing  to  more 
stable  and  predictable  operation  of 
the  transistor. 

Coolant 

Cooling  fluids  having  dielectric 
constants  much  greater  than  unity 
would  introduce  large,  undesirable 
capacitance  effects  about  the  trans¬ 
istor  elements.  Low  viscosity  and 
a  large  thermal  expansion  coeffi¬ 
cient  are  necessary  to  obtain  satis¬ 
factory  convection  currents.  A 
large  thermal  capacity  is  necessary 
to  absorb  rapid  temperature  rise  in 
the  contact  region.  Some  of  the 
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ms  in  the  projector. 

The  new  film,  introduced  by  20th 
Century-Fox  for  use  with  their 
Cinemascope  wide-screen  pictures 
is  shown  in  Fig.  1.  Three  sound 
tracks  0.063  inch  wide  provide  a 
separate  channel  for  sound  to 
speaker  systems  placed  to  the 
right,  center  and  left  of  the  thea¬ 
ter.  A  fourth  track,  narrower  than 
the  others  is  used  for  recording 
background  and  special-effect 
sounds  such  as  thunder  or  crowd 
noises. 

Response  of  the  tape  tracks  is 
flat  to  8,000  cycles  ±  1  db,  with  a 
50  db  signal  level  as  compared  to 
40  db  for  a  regular  optical  sound 
trac^.  The  fito  is  run  through  the 
projector  at  standard  speed,  giving 
a  tape  speed  of  18  inches  per  sec¬ 
ond.  Crosstalk  between  strips  is 
down  40  db  at  1,000  cycles. 

The  tape  coating  0.005  to  0.007- 
inch  thick  is  painted  on  the  film 
in  an  acetate  solvent.  The  solvent 
softens  the  acetate  film  base  and 
when  dry  the  magnetic-tape  strip 
has  become  an  integral  part  of  the 
film. 
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sound  with  minimum  adaptation 
of  projection  room  equipment. 
Changes  required  in  the  projector 
are  tiie  installation  of  the  mag¬ 
netic-tape  pickup  unit  shown  in 
the  photograph  and  an  alteration 
in  the  size  and  spacing  of  the  film 
sprocket  wheels.  The  alterations 
do  not  affect  the  running  of  regular 


Kerosene  Cooled  Transistors 


of  the  problem  of  self-heating  at 
the  point  contact  may  be  gained 
from  a  calculation  of  the  current 
density  that  may  be  encountered. 
With  a  contact  area  one  thousandth 
of  an  inch  in  diameter  and  a  con¬ 
tact  current  of  three  milliamperes, 
the  current  density  would  be  3,820 
amperes  per  square  inch.  The  es¬ 
sential  feature  of  the  transistor 


By  J.  E.  Maynabo  and  R.  L.  Brock 
Physical  Reeearoh  Unit 
Boeing  Airplane  Co. 

,  Seattle,  Waehington 

A  SOLUTION  to  the  problem  of  self¬ 
heating  of  the  contacts  of  point- 
contact  transistors  consists  in  the 
use  of  a  fluid  to  remove  heat.  Ex¬ 
ternal  means  of  cooling  may  be  ap¬ 
plied  in  addition  in  order  to  control 
ambient  conditions.  An  indication 
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lOS  GATOS 
T  Y  P t  26  4 


Motorola  250-Walt 
F'M  loio  Station 


MOTOROLA  AND  LOS  GATOS  WORK 
TOGETHER  FOR  RUGGEDNESS, 
CONTINUITY  OF  SERVICE 


Two  Los  Gatos  Brand  Type  254  triodes,  operating 
in  push-pull,  energize  the  250-watt  final  r-f  power  amplifier 
in  the  Motorola  "Research"  line  of  25-  to  50-mc  250-watt 
f-m  radio  systems. 

Because  this  equipment  was  designed  to  provide  • 
dependable  two-way  communication  in  mobile  or  point-to- 
point  service,  the  choice  of  these  long-lived  LdS  Gatos  tubes 
was  natural. 

A  rear-view  close-up  of  the  power  amplifier  chassis 
with  the  two  Los  Gatos  254’s  in  position  is  shown  below.  ^ 


If  you  have  a  problem  colling  for 
electron  tubes  with  rugged  de¬ 
pendability,  check  with  Los  Gatos 
—either  through  your  nearby 
representative,  or  write: 


MS  and  HflymUU. 


LOS  GATOS  1 


CALIFORNIA 


m 


Eiport  R*pr«>«n(otiv«t  MINTHORNE  INTERNATIONA^.  CO  ,  INC 
IS  Moor*  N*w  York  4,  N  Y  Coblo  Addreti  ''Minthornr 
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ELICTRONS  AT  WORK 


(continued) 


FOR  UNEXCELLED 

Furnishing  Relays  that  excel  in  performs 
Their  rugged  strength  and  smooth  endura 
trol,  protection  and  dependability. 

No  matter  what  your  Relay  applicatio 
our  nearly  four  decades  of  experience  a 
engineers  and  manufacturers  of  a  comph 


ice  is  a  Leach  specialty, 
ice  provide  uniform  con- 


1,  we  invite  you  to  share 
id  facilities  as  designers, 
te  line  of  relays. 


FIG.  2 — Variation  oi  puls*  duration  dur¬ 
ing  wonnup  oi  tranaUtor  multiTibratort 


Uadi  Fort  No.  9072  Harmotkolly 
Soolod,  Scrow  Torminol*. 

CONTACTS: 

Arrongnmnnt— 4  Polo,  Doublo 
Throw.  Rating— 10  ompt  roiittivo 
and  Inductiv#  at  29  v  d-c.  6  ompi 
motor  load  at  29  v  d-c,  10  amps 
rnsistWo  at  1 15  v  o-c,  400  cps. 

COIL:  135  ohms,  28  v  d-c. 

WEIGHT:  .70  lb. 

Also  ovailoblo  with  Soldnr  Torminols 
-Uoch  Part  No.  9039SS. 


liquids  that  meet  these  require¬ 
ments  are  li^ht  petroleum,  turpen¬ 
tine,  carbon  tetrachloride,  benzene, 
trichloro-ethylene  and  kerosene. 

First  laboratory  tests  were  made 
with  benzene  as  the  coolant,  but 
the  benzene  was  found  to  attack 
the  germanium  surface.  The  aro¬ 
matic  hydrocarbons,  of  which  ben¬ 
zene  is  a  member,  cause  significant 
damage  to  the  back-voltage  charac¬ 
teristic  of  crystal  diodes.*  The  same 
action  would  be  experienced  at  least 
qualitatively  by  a  transistor  im¬ 
mersed  in  such  a  liquid,  and  the 
results  would  be  such  as  to  impair 
greatly  the  ability  of  the  transistor 
to  perform  as  an  amplifier. 

Aliphatic  hydrocarbons  do  not  in 
general  exhibit  these  effects.  Kero¬ 
sene,  one  of  this  group,  was  chosen 
as  the  coolant  for  the  preliminary 
experiments.  The  results  have  been 
excellent  with  no  deleterious  effects 
observed  in  many  hours  of  opera¬ 
tion  in  the  kerosene. 

The  experimental  model  used  for 
testing  the  temperature  stabiliza¬ 
tion  process  is  a  Western  Electric 
type  1698  point-contact  transistor 
having  the  insulation  material  re¬ 
moved  by  soaking  in  trichloro- 


Uach  Port  No.  9039  Soolod 
AN  Connoctor  Mounting. 

Samo  Charoctorlttlc*  oi  abovo. 
APPROVED: 

AN3310-1  port  por  tpoc.  MIL-R-5106 

WEIGHT: 

.571b. 


Hermetically  Sealed  and 
Sealed  —  Midgets  —  Circuit 
Controls  —  A  ircraft  Relays  & 
Contactors  —  Special  Purpose 

—  Radio  A  High  Frequency 

—  Keying 


for  your  tpociflc  roguiromonti  and 
for  BETTER  CONTROLS  THROUGH 
BEHER  RELAYS-Contocf  Uoch 


5915  AVALON  BOULEVARD  o  LOS  ANGELE5  3,  CALIFORNIA  Korooono  coolod  (ranaiolor  unit romorod 


RoprocontaHvot  In  Principal  Citiot  of  U.  S.  and  Canada 


from  tubo  to  show  conolruction 
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It’s  easy  to  convert 
tube  exhaust  systems 
with  these  pump 
and  port  units 


For  large  size  TV  picture  tube  exhaust — 


For  most  rotary  exhaust  machines 


eye’s  Fraaionating  Oil  Diffusion  Pump  type 
MCF>60  with  the  quick  closing  port  produces 
pressures  of  10''^  mm  Hg  and  lower  before 
getter  flash  in  the  large  size  picture  tubes. 
Illustrated  above  is  CP'O  model  MCF<60>013 
(19^2"  high)  having  a  rated  speed  of  60  liters/ 
second  and  provided  with: 

•  Water-cooled  port  for  protection  of  rubber 
sealing  gasket  during  bakeout. 

•  Quick  opening  compression  type  tubulation 
seal. 

•  Easily  removable  jet  assembly. 

•  Properly  located  glass  trap  and  clean-out 
port. 


eve’s  Oil  Diffusion  Pump  model  MB- 10  and 
port  type  TP-02  offer  the  maximum  compact¬ 
ness  and  performance: 

•  Together  they  measure  only  SYa"  high; 
operate  through  any  sweep  and  sliding  valve 
combinations. 

•  The  pump  speed  is  10  liters/second;  ultimate 
pressure  in  the  port  is  lO'’  mm  Hg  or  lower; 
high  limiting  forepressure  is  0.5  mm  Hg. 

•  The  two-position  mechanically  operated  port 
and  valve  with  its  rugged  mounting  flange  is 
easily  attached  to  standard  roury  machines. 

•  There’s  a  readily  removable  jet  assembly;  jet 
parts  separate  to  facilitate  cleaning. 

•  The  heater  operates  directly  from  any  115 
volt  power  supply. 


It’s  pumps  like  these  that  make  CVC  inline  and 
rotary  exhaust  systems  so  efficient  and  economical  to 
operate. 

Whether  you  require  just  the  pumps  or  a  com¬ 
pletely  engineered  exhaust  unit,  we  welcome  the 
opportunity  of  talking  with  you.  eonsolidated 
Vacuum  eorporation,  Rochester  3,  New  York  (A  sub¬ 
sidiary  of  Consolidated  Engineering  Corporation, 
Pasadena,  Calif.) 


/  Consolldaied  Vatuum  Corporation 

'  Rochutfur  3/  N.  Y, 

designers  and  manufacturers  of  high  vacuum  equipment 

SALfS  OFFICES  t  PALO  ALTO,  CALIF.  •  CHKAOO,  XL.  •  CAMDEN,  N.  J.  •  NEW  YORK,  N.  Y. 


Vacuum  fquipmairt  Doo*. 


5llC  COVf/j 


FOR  EVERY  ELECTRONIC 
APPLICATION 

M—ting  Commrcial  ancf  Government  Requirements 


OPIN  TYPI*  Circuit  switching  —  power  and  dynamotor 
loads  — plato  circuit— low  capacitance. 

HIRMinCALLY  MAUD.  Stud  or  bushing  mounting  — 
solder  or  plug-in  headers  —  circuit  switching  —  power— 
low  loss  applications. 

TRANf  PARINT  PLASTIC  COVCR.  Most  R-B-M  relays 
now  available  in  low  cost  transparent  plastic  cover. 

OTHER  PRODUCTS:  Motor  starting  relays  and  overload  protectors 
for  refrigeration,  appliance  and  general  purpose  motors.  Industrial 
contactors  and  across-the-line  starters.  NFMA  size  1  and  smaller. 
Low  cost  general  purpiose  relays.  Low  voltage  D.C.  manual  and  mtg* 
netic  devices. 


Let  R-B*M  •neinMrine  and  production  focilitiot 
•orvo  you.  Contact  us  immodiatoly— Phono  5121 
Writ*  nerf.  e-io  For  ASK  KulMln. 


ELECTRONS  AT  WORK  (coatMiMd) 

ethylene.  The  trEinsistor,  mounted 
in  a  suitable  socket,  was  inserted 
in  a  brass  tube.  The  tube  was  then 
sealed  at  one  end  with  a  Kovar 
glass-to-metal  seal  and  filled  with 
kerosene.  The  other  end  was  made 
with  a  tight  fitting  cover. 

The  monostable  multivibrator 
circuit  shown  in  Fig.  1  was  used 
in  the  temperature  stability  experi¬ 
ments.  The  curves  in  Fig.  2  indi¬ 
cate  the  variation  of  time  duration 
of  the  quasistable  state  of  the 
multivibrator  as  a  function  of  time 
elapsed  after  initiation  of  the 
supply  voltages  and  trigger  pulses. 
For  the  two  transistors  compared 
in  the  grease-filled  and  the  kero¬ 
sene-filled  conditions  there  is  es¬ 
sentially  no  significant  thermal 
creep  in  pulse  duration  during  or 
after  warmup  when  operated  in 
kerosene.  The  other  transistor 
tested  WEIS  given  a  small  polyweld 
globule,  covering  a  surface  area  of 
about  0.1  mm  diameter,  on  the  con- 
tEict  junctions  and  then  immersed 
in  the  kerosene.  The  curves  for 
this  transistor  indicate  a  small  re¬ 
duction  in  creep  effect  when  op¬ 
erated  in  kerosene  over  that  exist¬ 
ing  for  grease-filled  operation ; 
comparison  with  the  curves  of  the 
two  other  transistors  clearly  indi¬ 
cates  the  necessity  for  allowing  the 
coolant  to  be  in  direct  contact  with 
the  collector  and  emitter  point  con¬ 
tacts. 

In  further  observations  made 
with  cooled  transistors  operating 
both  in  single  and  double  transis¬ 
tor  bistable  multivibrator  circuits, 
milliammeters  in  the  collector  cir¬ 
cuits  indicated  an  absence  of  the 
usually  observed  thermal  creep. 

The  assistance  of  Robert  C. 
McCarty  and  Tom  Ross  of  the 
Physical  Research  Unit  is  grate¬ 
fully  acknowledged. 

References 

<1)  O.  M.  Steutzer,  Junction  Fieldlstors, 
j  Proc.  IRE.  40,  p  1377,  Nov.  1952. 

Increasing  Range  of  Geiger 
Tubes  by  Pulsed  Operation 

When  operated  at  a  constant  po¬ 
tential,  the  upper  limit  of  Geiger 
tube  operation  is  governed  by  the 
time  required  for  deionization  of 
the  gas  after  discharge.  When  the 
interval  between  counts  approaches 
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IS  ELECTRONICALLY  TESTED 
to  give  flawless  protection 

in  Television  •  Radio  •  Radar  •  Instruments  •  Controls  •  Rvionics 


For  38  years,  BUSS  has  emphasized  quality . . .  finding 
new  ways  to  make  fuses  better  .  . .  designing  new 
testing  ^uipment . .  .  developing  precision 
production  methods. 

Today,  every  BUSS  fuse  is  electronically  tested  on 
highly  sensitive  devices  for  proper  construction,  correct 
calibration  and  accurate  physical  dimensions. 

These  safe^ards  assure  you  and  your  customers 
perfect  electrical  protection  . . .  whenever  it  is  needed. 

ON  NEW  PROTECTION  PROBLEMS  . . .  BUSS 
Fuse  engineers  will  gladly  assist  you  in  selecting  the 
fuse  that  will  suit  your  needs  best ...  if  possible, 
a  fuse  that  is  available  from  local  wholesalers'  st^ks. 


And  there^s^ 

A  COMPLETE  LINE 
OF  FUSE  BLOCKS, 
CLIPS  AND  HOLDERS 


BUSiiMANN  Mf|.  Co.  (Dlviiion  of  McCraw  Electric  Co.) 
UntvcTtiiv  at  jeffetton.  Sc.  Louia  7.  Mo. 
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ELECTRONS  AT  WORK 


the  discharge  time,  saturation  oc¬ 
curs.  Further  extension  of  the 
radiation  intensity  measuring 
range  requires  either  the  use  of 
Geiger  tubes  having  lowered  sensi¬ 
tive  volumes  or  their  replacement 
with  other  devices  more  suitable  for 
use  in  strong  radiation  fields. 

Two  methods  developed  by  the 
Naval  Research  Laboratory’  for  ex¬ 
tending  the  range  of  Geiger  tubes 
use  a  pulsed  voltage  for  tube  oper¬ 
ation.  One  method  uses  a  pulsed 
voltage  superimposed  on  a  constant 
d-c  potential  to  improve  quenching 
action  of  the  tube.  The  other 
method  employs  the  pulsing  voltage 
alone  to  gate  the  Geiger  tube,  per¬ 
mitting  measurement  of  radiation 
only  during  the  brief  interval  of 
pulse  duration. 

Continuous  Sensitivity 

The  extension  of  range  possible 
with  the  superimposed  pulse  method 
is  illustrated  in  the  graph  in  Fig.  1. 
The  pulse  acts  as  a  catalyst,  speed¬ 
ing  recovery  from  discharge  with¬ 
out  materially  affecting  perform¬ 
ance  below  the  saturation  point  for 
d-c  alone.  The  degree  of  range  ex¬ 
tension  possible  by  this  method  is 
dependent  on  tube  dead  time,  and 
the  width,  amplitude  and  repetition 
rate  of  the  pulse. 

Variation  of  the  tube  operating 
voltage  within  the  Geiger  operating 
plateau  has  only  a  small  effect  on 
the  range  extension,  provided  the 
pulse  amplitude  is  maintained  at 
not  less  than  20  percent  of  the  tube 
voltage. 

Pulse  rate  should  be  selected  so 
that  the  period  of  the  pulse  is  equal 
to  the  dead  time  interval  of  the 
tube.  If  the  pulse  period  is  longer 
than  this  the  tube  will  become 
saturated  and  blocking  up  w'ill  oc¬ 
cur.  If  the  period  is  shorter  there 


IS  represented  by  integrating  ranges 

of  300  to  1  is  common  to  all  modern  flight  simulators. 
But  for  reproducing  the  intricacies  of 
supersonic  flight  the  men  who  design  and  engineer 
Link  Flight  Simulators  go  further. 

A  ten-fold  increase  in  accuracy  is  built  into 
Link  ac  analogue  computer  sy, stems  — 
which  employ  an  electro-mechanical  integrator 
with  a  3000  to  1  speed  range.  And 
it  really  pays  off!  For  example: 

In  order  to  produce  realistic  simulation  for 
high  speed  flight,  rates  of  descent  as  high  as  30,000 
feet  per  minute  must  be  accurately  computed. 

The  conventional  simulator  integrating  range  of  300 
to  1  cannot  accomplish  this  without  sacrificing 
accuracy  at  the  slower  speeds,  e.g.  —  rates  of 
descent  less  than  100  feet  jier  minute.  In  Link’s 
newest  jet  simulators,  however,  changes  of  altitude 
are  computed  over  an  integrating  range  of  3000  to  1 
and  thus  accurately  indicate  rates  of  descent  over 
the  complete  range  of  from  30,000  feet  to  as 
low  as  10  feet  per  minute! 

Equally  important  is  the  accuracy  of  dynamic 
performance  which  this  integrating  range  provides. 
This  provides  the  pilot  with  the  actual  “feel’’  of 
the  controls  in  flight  —  making  flight  realism  an 
inherent  characteristic  of  today’s  Link  trainers. 
Precision  pays  off  —  and  nowhere  more  importantly 
than  in  training  a  pilot  to  make  a 
controlled  approach  and  instrument  landing. 


Atwraty 


'tiali  vulecity  sttvo-tnathoniim  oi  u*t4 
in  Ihu  •l•clro-lntchanical  inltgra- 
liont  of  tho  oc  anologuo  (omputor 
(yttomt  of  link  Fiighi  Simwialort. 
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FIG.  1 — CuTTM  showing  Incrsas*  in 
tub*  currsnt  in  a  typs  GCUO  conntor 
tubs  by  ttss  oi  suporinipossd  2.550-pps 
pulso.  Puls#  width  is  20  ms#c 


LINK  IdtIim  employment  nppiieations  from  engineers  and  draftsmen. 
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Carl  Rosen,  President  of  Puritan  Dress  Company,  tells  how  . . . 


He  leads  the  world’s  biggest  dress  parade! 

"Fashions  arc  perishable,”  says  Carl  Rosen,  head  of  the  world's  "And  a^ain  we  turn  to  Air  Express,  to  replace  stocks  as 
largest  women’s  dress  house.  "The  season  is  short  —  speed  is  fast  as  they  sell  out.  This  dependable  speed  is  the  lifeblood  of 
the  essence.  our  business.  It  is  absolutely  essential  to  us. 

"First  we  test  new  styles  in  key  markets  to  see  how  they  "Yet  the  majority  of  our  Air  Express  shipments  go  at  lower 
click.  New  dresses  reach  the  stores  on  time  —  via  Air  Express,  rales  than  any  other  commercial  air  service. 

"Then  v/e  release  the  best  styles,  timed  to  go  on  sale  when  "Buyers  and  salesmen  know  they  can  depend  on  us.  We 
our  2-pagc  ads  appear  in  Sunday  papers  all  over  the  country,  depend  on  Air  Express!" 

Those  dresses  reach  every  part  of  the  nation  overnight  —  via  It  pays  to  express  yourself  clearly.  Say  Air  Express!  Division 
Air  Express.  Finally,  our  efforts  pay  off  in  a  flood  of  reorders!  of  Railway  Express  Agency. 

- ^  Air  Express - 

4WTW  via  U.S.  Scheduled  Airlines 
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CONTACTS 


NO\W  STAJIDABD. 


plated  (ontocts  end  forever  the  problem  of  oxidation,  os  with  ordinory 
silver  contorts.  One  result:  like-new  oppeoronce  and  indefinite  stock  life. 


plated  contorts  moke  soldering  eosier  and  foster  than  with  silver- 
no  pre-tinning  of  solder  cups  is  required. 


AMPHENOL  builds  to  the  Future  of  Electronics- 

5>end  for  your  copy  of  the  new  • 
A  N  connectors  and  fittings  [I 
SFl  ^  I  •J  .  I  3  ?  !•  1  ®  catalog  .  .  .  write  amphenol  to-  ft 

day  for  your  copy  of  catalog  A-3. 

AMERICAN  PHENOLIC  CORPORATION  I 

Chicago  50,  illinois 


Amphenol  has  always  led  the  way  in  every  improvement  on  A  N 
connectors.  And,  realizing  from  past  experience  the  value  of 
gold-plating  contacts,  amphenol  has  pioneered  a  provision  for 
gold-plating  of  contacts  in  government  A  N  specifications,  amphenol 
is  first  again— and  with  gold-plated  contacts  as  standard  on  all  A  N 
connectors  now  offers  these  added  features: 


plated  contocts  give  eoch  amthcnol  A  N  connector  o 
superior  contact  surfoce,  electrically  ond  mechonkolly. 


( Adv€Himm^9nt) 


AMPHENOL 
AN  CONNECTORS 

First  with  melamine  inserts,  first 
M’ith  the  new  improved  dielectric 
material  1-501  diallyl  phthalate,  first 
with  machined  coupling  rings.  Am¬ 
phenol  now  has  made  yet  another 
improvement  in  AN  connectors  with 
the  introduction  of  gold-plated  con¬ 
tacts  as  standard.  And,  since  Am¬ 
phenol  first  began  to  manufacture 
AN  connectors,  the  record  has  heen 
one  of  constant  improvements,  lead¬ 
ing  to  one  result:  superior  efficiency 
in  every  application  with  the  use  of 
Amphenol  AN  connectors.  Because 
of  this  record,  Amphenol  today  is 
the  leading  manufacturer  of  ap¬ 
proved  AN  connectors. 

Every  Amphenol  AN  connector  is 
made  to  government  specifications, 
but  if  alternate  processes  in  manu¬ 
facture  are  allowed,  Amphenol  has 
always  adopted  the  highest  quality 
interpretation.  Thus,  many  features 
of  Amphenol  AN  connectors  exceed 
the  requirements  of  the  specifica¬ 
tions  and  are  unique  with  Amphe¬ 
nol.  Gold-plating  contacts  is  the  new¬ 
est  Amphenol  improvement  in  AN’s 
and  is  representative  of  the  plus 
values  built  into  Amphenol  connec¬ 
tors  to  save  the  user  time  and  money 
and  to  assure  the  best  possible  per¬ 
formance. 

For,  not  only  in  design  are  Am¬ 
phenol  AN  connectors  superior  — 
but  in  performance,  too.  Highly 
trained  personnel,  modem  manufac¬ 
turing  facilities  and  rigid  quality 
control  procedures  combine  to  in¬ 
sure  that  every  Amphenol  AN  con¬ 
nector  will  perform  with  precision 
—  for  years. 

Amphenol  AN  connectors,  while 
designed  for  the  armed  services,  are 
ideal  for  commercial  and  industrial 
uses  where  the  same  dependability 
is  mandatory.  AN  connectors  are  be¬ 
ing  widely  employed  in  electrical 
and  electronic  industrial  equipment, 
laboratory  apparatus  and  therapeu¬ 
tic  devices.  Many  industries  —  rail¬ 
roads,  aircraft,  textiles,  radio  and 
television  —  use  types  of  circuits  in 
which  Amphenol  AN  connectors 
perform  to  great  advantage. 


ELECTRONS  AT  WORK  (continued) 

I 

will  not  be  complete  recovery  be¬ 
tween  pulses  with  consequent  low¬ 
ering  of  the  range  and  maximum 
Geiger  current. 

Pulse  width  must  be  much  less, 
than  tube  dead  time.  In  experi¬ 
mental  work  improvement  in  meas¬ 
uring  range  was  evident  down  to 
the  narrowest  pulse  used,  about  one 
half  microsecond.  Theoretical  work 
indicates  that  a  reduction  of  pulse 
width  will  be  accompanied  by  a  cor¬ 
responding  increase  in  counting 
range  until  the  pulse  becomes  suf¬ 
ficiently  narrow  as  to  approximate 
the  transit  time  of  the  electrons.  In 
this  region  the  behavior  of  the 
counter  tube  would  alter  markedly 
in  accordance  with  transit  time 
theory.  One  of  the  changes  would 
probably  be  a  reduction  in  the  influ¬ 
ence  of  the  pulses  upon  tube  per¬ 
formance. 

Intermittent  Operation 

The  second  method,  using  only  a 
pulse  voltage,  extends  the  range  of 
the  tube  by  allowing  it  to  measure 
the  radiation  for  brief  intervEils  at 
a  periodic  rate.  When  the  pulse  is 
used  to  trigger  the  tube  in  this 
manner  the  measured  count  rate 
will  be  a  fraction  of  the  count  meas¬ 
ured  with  constant  voltage  applied 
to  the  tube. 

The  ratio  between  the  two  count 
rates  may  be  called  the  scale  factor 
SF.  Experimental  work  has  shown 
that  measurement  rate  varies  di¬ 
rectly  with  pulse  width,  repetition 
rate  and  the  intensity  level  of  the 
radiation  field.  For  pulse  widths 
considerably  leas  than  the  tube  dead 
time,  SF  is  equal  to  the  reciprocal 
of  the  duty  factor 

SF  =  1/wf 

where  w  is  the  pulse  width  and  / 
is  the  repetition  frequency. 

This  relationship  shows  that  by 
pulsed  trigger  operation  the  total 
potential  count  at  the  tube  is  low¬ 
ered  by  the  duty  factor  wf.  This 
feature  for  all  practical  purposes 
removes  the  saturation  limitations 
of  Geiger  tubes  in  high  radiation 
fields. 

The  trigger  pulse  repetition  rate 
must  not  exceed  the  rate  prescribed 
by  the  reciprocal  of  the  deionization 
time  of  the  tube.  Othervrise  the  dis¬ 
charge  will  be  reignited  by  the  trig¬ 
gering  pulse  and  will  be  self-sus- 


COMPACT 

DEPENDABLE 


DC-AC  CONVERTIR 
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“Cuttom”  mo«loU,  Aollvoring  300, 
400,  or  SOO  worn  1 1 S  or  330  V.  AC. 
WIdo  rongo  of  Input  voHago,  13,  34, 
33,  A4,  1 10  or  330  V.  DC.  Unoquollod 
capocity  for  oporoting  profoMlonol 
rocording,  tomid  movio  oguipmont 
and  largo  Kroon  TV  rocolvor*.  Avoll- 
ohlo  with  or  without  manual  fro- 
guoncy  control  footuro. 
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ELECTRONS  AT  WORK 


(conNiiMd) 


tained  at  the  trigger  pulse  rate. 

The  use  of  a  narrow  triggering 
pulse  eliminates  the  possibility  of 
gaseous  discharge  except  where  the 
pulse  coincides  with  an  external 
ionization  source.  This  feature  ex¬ 
tends  the  counter  operation  far  be¬ 
yond  the  usual  limitations  imposed 
by  the  Geiger  plateau.  At  these 
high  overvoltages  the  ultimate  limi¬ 
tation  of  the  impressed  voltage  is 
determined  by  the  insulating  capa¬ 
bilities  of  the  tube  rather  than  by 
the  restrictions  imposed  by  the  gas¬ 
eous  vehicle. 

The  use  of  higher  voltages  brings 
with  it  the  benefit  of  dealing  with 
larger  charges  from  each  counter 
pulse.  If  the  triggering  pulse  is 
narrowed  sufficiently  the  tube  volt¬ 
age  can  be  raised  to  a  region  where 
tube  current  becomes  largely  inde¬ 
pendent  of  the  amplitude  of  the 
impressed  voltage.  This  character¬ 
istic  may  be  useful  in  radiac  de¬ 
signs  by  either  reducing  or  elimin¬ 
ating  entirely  the  dependence  of 
instrument  calibration  upon  tube 
overvoltage.  It  also  furnishes  a 
basis  for  dispensing  with  the  need 
for  high  voltage  stabilizers  for 
counting  tubes. 

References 

(1)  S.  W.  Llchtman,  Pulsed  Geiger 
Tube  Operation,  Naval  Research  Labora¬ 
tory  Report  No.  4013,  July  25.  1962. 


Length:  5*>  WMMi:  Depth:  V*/a‘ 

below  mounting  plote. 


This  compact  3-speed  phonomotor  is  ideally 
suited  for  both  phonographs  and  combinations 
in  which  quality  reproduction  and  limited 
size  are  important  prerequisites.  Incorporating 
General  Industries’  novel  vertical  idler  shifting 
principle,  the  Model  SS  provides  smooth,  de¬ 
pendable  performance  at  all  three  operating 
speeds.  Moving  shift  lever  to  "OFF”  position 
automatically  disengages  idler  wheel  from 
motor  shaft  during  non-operating  periods. 

Specifications  and  quantity  price  quotations  on 
the  Model  SS,  or  its  companion,  the  Model 
DSS,  with  4-pole  motor  for  high-fidelity  repro¬ 
duction,  will  be  furnished  promptly  upon  request. 


Commercial,  Ruggedized  and 
Premium  Tabes 

Bv  Floyd  A.  Paul 

Research  Bnpineer 
Jet  Propulsion  Laboratory 
California  Institute  of  Technology 
Pasadena,  Calif. 

Vacuum  tubes  fall  into  three  cate¬ 
gories  that  are  generally  known  as 
commercial,  ruggedized  and  pre¬ 
mium.  The  latter  are  also  known  as 
reliable  and  S-star  tubes.  Further¬ 
more,  these  tubes  may  be  accepted 
as  JAN  tubes.  Tubes  are  not,  how- 


FIG.  1 — Tubg-aging  curve  wllh  either 
type  oi  protuberance  ie  characterietfc  oi 

new  tubes 
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Unitized”  Pulse  Control  Equipment 

saves  engineering  time  and  money 


When  you  use  BuiToue;hs  “Uni¬ 
tized”  Pulse  Control  Equipment, 
you  eliminate  much  of  the  costly, 
time-consuming  work  of  developing 
electronic  test  circuits.  There  is  a 
Burroughs  pulse  control  unit  for 
practically  every  basic  function  in 
pulse  circuit  engineering.  You  need 
only  plan  a  block  diagram  of  the  pulse 
circuits  you  want,  assemble  the  neces¬ 
sary  Burroughs  units  in  the  plug-in 
rack  and  interconnect  them  with  the 
various  standard  coaxial  cables  and 
accessories.  This  can  be  done  because 
each  unit  performs  one  basic  operation 
such  as  generating,  counting,  mixing, 
gating,  or  delay. 


JUST  "PLUG  IN"  A  BURROUGHS  PULSE  GENERATOR 


Any  of  the  three  puUe  generators  offered  the  frequency.  Output  amplitude,  which 

by  Burroughs  demonstrates  the  practical  is  only  affected  by  frequency  changes  in 

one-basic -funcuon  principle  liehind  Bur-  the  ranges  above  2  megacycles,  can  be 

roughs  “Unitized”  Pulse  Control  Equip-  varied  from  10  to  32  volts  and  the  polar- 

ment . . .  you  simply  select  the  pulse  gen-  ity  of  the  output  puLse  is  reversible, 

erator  for  the  job  and  plug  in  the  cables.  ^ike  other  Burroughs  units,  this  pulse 

Burroughs  Pulse  Generator,  Type  1002B,  generator  is  designed  and  engineered  so 

generates  0.1  microsecond  pulses  at  fre-  that  it  can  be  added  to  equipment  now 

quencies  condnuously  variable  from  0.2  in  use,  selected  as  a  basic  component  of 

megacycles  to  4.5  megacycles  in  four  new  equipment,  or  used  repeatedly  for 

overlapping  bands.  A  calibrated,  L-C  testing  or  as  a  component  in  future 

controlled,  sine-wave  oscillator  controls  pulse  control  jobs. 

hm  full  information  on  Burroughs  "Unitized"  Pulse  Control  Equipment,  write  or  call  Department  120, 
Electronic  Instruments  Division,  Burroughs  Corporation,  511  A'.  Broad  Si.,  Philadelphia  23,  Pa. 


PULSE  GENERATORS 
COINCIDENCE  DETECTORS 
PULSE  DEUY  CIRCUITS 
FUP-FLOP  CIRCUITS 
PULSE  CATERS 
CHANNEL  SELECTORS 
MIXERS 
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EUCTKONS  AT  WORK 


•  ki 


NAVIGATION  EQUIPMENT 

Current  production  is  Urgely  destined  for  our  defense 
forces;  but  our  research  facilities,  our  skills  and  tal¬ 
ents,  are  available  to  scientists  seeking  solutions  to 
instrumentation  and  control  problems. 


kollsman 


INSTRUMENT  CORP. 


nm —  mm  tow  •  oiemdau,  caupornu  •  soMWARy  or 
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Table  I — Comparison  of  Tube 
Controls 
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SEEING  IS  BELIEVING 


FIQ.  2 — Aetao  curroa  ei  alaa  OAKS's 
show  chcme*  in  qm 

ever,  JAN  tubes  unless  they  are  in¬ 
spected  at  the  factory  under  a  quali¬ 
fied  inspector  and  labeled  JAN, 
showing  that  sample  batches  have 
passed  certain  qualification  tests. 

JAN  specifications  state  the  con¬ 
ditions  to  be  met  before  tubes  can 
be  stamped  with  the  letters  JAN. 
Since  some  commercial  specifica- 
I  tions  are  more  rigid  than  JAN  spe¬ 
cifications,  it  has  been  suggested  by 
tube  companies  that  a  JAN-stamped 
tube  is  not  necessarily  better  than  a 
commercial  tube.  Since  rugged  ized 
and  premium  tubes  are  improved 
commercial  tubes,  JAN  specifica¬ 
tions  for  these  types  are  less  mean¬ 
ingful  than  for  commercial  tubes. 

Table  I  compares  the  various 


W  AIRCRAFT  INSTRUMENTS  AND  CONTROLS 


^  OPTICAL  PARTS  AND  DEVICES 


W  MINIATURE  AC  MOTORS 


W  RADIO  COMMUNICATIONS  AND 


Supplying  the  right  answers  to  pilots  and  navigators 
by  means  of  accurate,  reliable  instruments  has  been 
our  work  for  more  than  twenty-four  years. 
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TIM  IXCi 
D^Vl^.S 


RESET  TIMER  INSURES 
ACCURATE  PHOTOCOPYING 
ON  REMINGTON  RAND  DEXIGRAPH 


An  outstanding  feature  of  this  versatile  photocopying 
machine  is  the  Cramer  Reset  Timer,  which  controls  ex¬ 
posures  to  split-second  accuracy  and  ensures  copy  prints 
of  absolutely  uniform  quality.  The  Type  RE  Reset 
Timer  is  an  ideal  choice  for  this  application.  Its  microm¬ 
eter  adjusting  dial  allows  time  settings  to  be  changed 


easily  and  quickly;  yet  setting  can  be  made  to  a  high 
degree  of  accuracy.  A  double  pointer  system  is  used 
which  indicates  not  only  the  time  setting  but  also  the 
time  remaining  during  any  particular  cycle.  The  push¬ 
button  for  starting  the  timing  cycle  is  right  on  the  front 
of  the  timer;  a  flick  of  the  finger  controls  the  machine. 
The  convenient  one-hole  meter-type  mounting  also 
makes  for  easy  assembly  in  your  factory.  Note,  too, 
how  well  the  timer  blends  in  with  the  design  of  the 
machine  itself. 

Remington  Rand  is  only  one  of  the  many  large  equip¬ 
ment  manufacturers  who  look  to  Cramer  when  they 
have  a  problem  in  time  control.  Cramer  has  a  timer  for 
almost  any  need,  ranging  from  the  simplest  interval 
timers  up  to  complex  multi-circuit  types.  Why  not  con¬ 
sult  Cramer  for  your  timing  needs? 


SPECIALISTS 


TIME 


CONTROL 


Tim*  D*lay 
Moyi 


Tim* 

Totalii*r» 


twnning  Tim* 
M*«*r» 


H*rm*tically  S*al*d 
Military  Tlm*rt 


SynchroiMMt 
Timing  M*l*rt 


tU  R.  W.  CRAMER  COMPANY,  INC 
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BOX  3,  CENTERBROOK,  CONNECTICUT 
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there’s  More  to  a 
Good  filler  Than 
Meets  the  Eye! 


All  of  these  66  parts  are  from  a  single 
B  &  W  Toroidal-coil  type  discrimina¬ 
tor  only  1%"  square  by  3>/2"  long 
exclusive  of  terminals! 

Throughout,  the  job  is  one  calling 
for  precision  components  plus  a  wealth 
of  engineering  “know  how”  in  pro¬ 
ducing  and  assembling  them  for  max¬ 
imum  performance  and  effectiveness. 


Like  all  other  B  &  W  Special  Com¬ 
ponents,  the  one  illustrated  here  was 
designed  and  produced  for  a  specific 
application— in  this  instance  a  critical 
military  use. 


FILTIRS 

In  addition  to  "toilor-mod*  ' 
diKriminotort,  S  &  W  offan  o 
complat*  lina  of  parfortnonca- 
provad  flltari  including  high* 
post,  low-post,  bond-pots  and 
bond  tupprattion  typat. 


TOROIDS 

B  &  W  Toroidol  Coils  of  vori. 
out  stylas  and  tizat  are  avail* 
obla  in  o  wide  range  of 
inducton'ka  values  in  open, 
shielded,  potted  and  harmeti* 
colly  taolad  typos. 


FIG.  3— Nine  type  S6S4  tubes  show 
oqing  characteristics 


tests  and  the  characteristics  of  com¬ 
mercial,  ruggedized,  and  premium 
tubes  as  reported  by  tube  manufac¬ 
turers.  From  this  comparison  it 
can  be  generally  concluded  that 
premium  tubes  have  better  quality 
I  control  than  commercial  tubes  as 
I  well  as  the  other  advantages  shown. 

I  A  sampling  of  100  tubes  of  the 
I  commercial  type  6AK5  and  100 
tubes  of  the  premium  type  6654  was 
‘  carried  out  at  this  laboratory. 

!  Table  II  shows  the  mean  transcon- 
;  ductance  g„  of  each  group  of  tubes, 

I  and  a  calculation  shows  the  stand¬ 
ard  deviation  value  of  each  group. 

Most  electronic  systems  using  d-c 
amplifiers  and  r-f  amplifiers  require 
good  electrical  stability.  If  there 
is  a  change  in  tube  characteristics, 
a  variation  of  gain  or  an  unbalanced 
condition  could  result.  It  has  been 
known  for  some  time  that  a  tube¬ 
aging  curve  that  plots  vs  time  of 
new  tubes  has  a  peculiar  shape 
described  in  Fig.  1. 

The  reason  for  the  projection  in 
this  curve  other  than  aging  is  unex¬ 
plained  by  tube  engineers,  but  all 

Table  11 — Mean  Tronsconductonce 
of  Tube  Groups 


Barker  e  Williamson,  Inc 

237  Fairfield  Ave.,  Upper  Darby,  Fa. 


Mean  9m 

Standard 

1  iilir  Quantity 

in  MmIloB 

Devin  tiou 
in 

6\K5  ’  100 

4,717 

484 

5654  (l^mniiini  100 

5,041 

375 

6\K5) 

1  JAN  mean  gm  ih  .5,000  ^mhos. 
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^CLEYELAMDCOMTAINER^ 
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HIGH 


ioLia^Hu 


C  L  E  V  E  I  I  T  E  * 

for  BETTER  COMPONENTS 


IfPPfSfNTATIVfS 


NiW  VOtK  AHA  a  T.  MUMAY,  MM  CMTIAl  WTI,  lAST  OtANOf,  N.  A 
NfW  INOiANO  a  1  rtnWHIlY  ■  CO,  *2  U  SAUI  ID,  wm  HADYYOM, 
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Qevelite  ensures  satisfactory  performance  wherever  high  dielec¬ 
tric  strength,  low  moisture  absorption,  mechanical  strength,  low 
loss  and  good  machinability  are  of  prime  importance. 


Clevelite  is  made  in  SEVEN  GRADES  —  Time  Tested! 


When  you  specify  and  use  CLEVELITE  you  obtain 
High  Quality  and  Fine  Service. 


Send  for  our  new  Clevelite 
Folder  just  off  the  pre$$. 


WHY  PAY  MORE?  For  the  best  .  .  .  Call  CLEVELAND! 


*  Mg.  U.  S.  Mt.  OH. 


GRADE  APPUCATION 

E  Improved  pool-enre  fabriration  and  tlapling. 

EX  Special  grade  for  TV  yoke  aleevea. 

EE  Improved  general  purpoac. 

EEX  Superior  electrical  and  moiDtnre  abaorplion  propcrtica. 

EEE  Critical  electrical  and  high  voltage  application. 

XAX  Special  grade  fur  government  phenolic  tpecificationD. 

SLF  Special  for  very  thin  wail  tubing  having  less  than  .010  wall. 


Hour*  to  Tenth 

Aced  by  M«u  Miaoto 
Quantity  Type  Factory  ia  amhoa  (%) 


ELECTRONS  AT  WORK  (ceatiniMd) 

Table  in — Change  in  Tronacon* 
dnctance 


6AK5 

S6S4 

5654 


4,500 

4,400 

S.700 


too  5AMHY  KOAO.  eOONTON.  NIW  JIKStV 


FIQ.  4 — Eight  500  hotir  5tS4*o  ahow  loos 
aging  than  in  Fig,  3 


Hew  BALLANTINE 
SENSITIVE  INVERTER 

for  the  precise  measurement  of  small  DC  potentials 


from 

lOjiv-lOOv 


Threshold  Sensitivity 

1 JIV 


FOR  USE  WITH 
Vacuum  Tube  Voltmeters 
Oscilloscopes 
Voltage  Amplifiers 
Multimeters 
Servo-Amplifiers 


snancATiONs-MOon  700 

INPUT  VOLTAGE  RANGE . 10  pv-lOO  v  DC  (SentKIve  to  1  yv) 

VOLTAGE  RATIOS  (DC  input  to  AC  RMS  output) . 1:100  A  10;t 

INVERSION  STABILITY  OIOO  pv  input) . 1% 

CAUBRATOR  ACCURACY . 0.25% 

DC  INPUT  RESISTANCE . 10  meg  tor  1:100;  SO  meg  for  10:1 

AC  INPUT  IMPEDANCE . >200h 

INPUT  NOISE  LEVEL . Approx.  3  yv 

AC  OUTPUT  FREQUENCY . Lina  Fraguancy 

MAX  AC  OUTPUT  LEVEL . 10  v  RMS 

TOTAL  DISTORTION  IN  OUTPUT  WAVE  FORM . <3% 

RESPONSE  TIME  (g0%  of  Final  Amplitude) . 0.35% 

POWER  REQUIREMENTS . I0S-13S  v;  S0>70  cpt;  IS  wotH 


agree  that  it  exists.  Its  general 
1  location  is  in  the  lO-to-60-hour  re¬ 
gion.  The  apex  of  the  projection 
may  deviate  from  a  fracticm  of  a 
percent  to  several  percent  and 
either  in  the  positive  or  the  nega¬ 
tive  direction.  This  is  one  of  the 
I  reasons  why  premium  tubes  are 
>  aged  48  hours.  Some  programs  call 
i  for  additional  aging.  Having  been 
aged  beyond  this  projection  point, 

;  premium  tubes  can  be  expected  to 
have  a  more  stable  electrical  life 
than  commercial  tubes. 

To  compare  the  speed  required 
for  variously  aged  tubes  to  reach 
stability  after  application  of  JAN 
voltages,  26  tubes  were  used  in  a 
test  that  measured  the  p.  of  each 
tube  every  minute  for  10  minutes. 
The  following  tubes  were  used :  nine 
6AK5’s,  nine  6654's,  and  eight  500- 
hour  5654's.  The  individual  curve.s 
of  each  tube  showing  p.  vs  time  are 
.  plotted  in  Fig.  2,  3  and  4,  respect¬ 
ively. 

Defining  p»  stability  in  a  vacuum 
tube  as  the  time  in  which  Ap./A.i., 
^20  percent/hr  =  1  percent/3  min 
the  graphs  of  the  26  tubes  show 
that  6AK5’s  required  3.6  minutes 


•  Built-in  Calibrator 

•  High  Sensitivity  h 
e  High  Input  Resistance  ^ 
e  Distortion-free  Output 

e  Low  Noise  Level 

e  Accurate  for  50-70  cps 
Line  Frequencies  > 


FEATURES 


e  Polarity  Sensing 

e  Immune  to  60  cps  Stray 
Magnetic  Fields 
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iGlASSj 


Admirals  switch  to 
PLASKON  ALKYD 
jumps  vital-part  output 

300% 


No  Additional  Equipment  Required 


When  Admiral  upped  its  production  schedule  to 
1,000,000  television  sets  in  1953,  faster  production 
of  its  vital  power  tube  became  a  “must.” 

So  Admiral  went  to  fast-molding  Plaskon  AUtyd.  And 
Plaskon  Alkyd  gave  Admiral  300%  more  power- 
tube  bases  in  tm  same  period  of  time  and  on  the 
same  equipment! 

Plaskon  Alkyd’s  dielectric  strength,  high  resist¬ 
ance  to  arcing,  heat  resistance  and  dimensional 
stability,  enable  electronics  engineers  to  design 
parts  more  compactly,  without  reducing  margins 
of  safety  or  performance. 

These  properties  have  earned  Plaskon  Alkyd  in¬ 
creasing  applications  in  TV  electronics,  as  shown 
below.  For  information  or  technical  assistance, 
write,  today,  to  Plaskon  Division,  LibbeyOwens* 
Ford  Glass  Uo.,  Toledo  3,  Ohio. 


Molded  by  Central  Molded  Products 
Chicago,  Illinois 


Thif  power-tube  socket, 
molded  of  Pla«kon  Alkyd, 
carries  >1200  volts,  and  is 
riveted  to  the  underside  of 
the  chassis  in  every  Admiral 
television  set.  High  dielec¬ 
tric  strength  and  heat  resist¬ 
ance,  plus  exceptional  di¬ 
mensional  stability,  make 
Plaskon  Alkyd  ideal  for  this 
TV  application. 
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PLASKON  DIVISION 


-"piASRON. 

901  ttfPMIIO*  MJCTtlCM  9AlTt 


Libbey  •  Owens  •  Ford 
Glann  (Jompany 
Toledo  9t  Ohio 
DUtriet  OJhee; 

Boetoa  •  Cherlotle,  N.  C.  •  (Ihieofo  •  rinriooafi 
CleveUod  •  Detroit  •  Loe  Aogelee  •  New  Yorh 
Philedelphie  •  WeehioKUm.  D.  C. 
Meoaferturtn  of  Moldiof  Coe^MMUMU, 

Reeio  Gloce,  Cotiog  Reeioe 

im  Cawde; 

Ceoedi—  lodowrioi.  Ltd. 

IfMtreel,  P.  Q. 
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PEM  WELD  FASTENERS 

MAKE  SENSE  becaiise 
they  SAVE  DOLLARS 


to  stabilize,  5654’s  required  1.6 
minutes,  and  5654’s  (500  hour)  re¬ 
quired  1.8  minutes  to  stabilize. 

Table  III  groups  the  26  tubes  by 
typ^  and  states  the  average  percent¬ 
age  of  change  of  p.  from  the  first 
minute  to  the  tenth  minute  for  each 
type. 

An  examination  of  the  three 
groups  shows  the  6AK5’s  to  have 
more  p«  variation  with  time  than 
the  5654’s  Although  the  mean  per¬ 
centage  of  change  of  p«  from  the 
first  minute  to  the  tenth  minute  for 
the  500-hour  5654’s  is  not  better 
than  for  the  48-hour  5654’s,  it  ap¬ 
pears  that  some  500-hour  tubes 
that  have  extremely  small  changes 
of  p„  after  the  first  3  minutes  of 
warmup  could  be  hand-selected. 

An  electronic  system  using  num¬ 
erous  commercial  tubes  might 
suffer  an  extended  unstable  period 
if  its  tubes  were  aged  to  the  pro¬ 
tuberant  condition  while  in  opera¬ 
tion.  Premium  tubes  are  aged  be¬ 
yond  this  condition. 

Premium  tubes,  then,  are  to  be 
preferred  over  commercial  tubes. 

This  paper  presents  the  results 
of  one  phase  of  research  carried  out 
at  the  Jet  Propulsion  Laboratory, 
California  Institute  of  Technology, 
under  Contract  No.  DA-04-495-Ord 
18,  sponsored  by  the  Department  of 
the  Army,  Ordnance  Corps. 
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Design  Equations  for  Broad¬ 
banding  by  Stagger  Tuning 

By  Domenick  Barbiere 

Radiation  Laboratory 
Johns  Hopkins  University 
Baltimore,  Maryland 


ScncL 

HjteAojtMMy 


Obtaining  a  broadband  response 
by  the  .staggering  of  single-tuned 
circuits  requires  that  the  poles  of 
the  individual  circuits  be  arranged 
correctly  in  the  complex  Z-plane. 
Poles  in  the  frequency  plane  may  be 
obtained  by  the  equation 

r  rj- 


ngineering  &  Manufacturing  Corp.,  Doylestown,  Pa 


The  absolute  value  of  /»  yields  the 
center  frequency  of  the  n*''  stagger 
while  its  imaginary  component 
gives  its  bandwidth.  For  a  Butter- 
worth  stagger  the  poles  are  ar¬ 
ranged  on  a  semicircle  in  the 
Z-plane,  and  for  a  Tschebyscheff 
stagger  they  are  arranged  on  a 
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Heiland  Research  Corporation 


1 30  last  Fifth  Ave. 
Denver,  Colorado 


semiellipse. 

The  procedure  for  finding  the 
Z.’s  is  not  difficult  and  is  discussed 
elsewhere*’ *.  Equation  1,  however, 
is  laborious  to  solve  by  brute  force 
since  it  relates  complex  quantities. 
This  is  especially  true  when  several 
stagger  schemes  must  be  computed 
to  compare  their  relative  merits. 

In  “Broadbanding  by  Stagger 
Tuning”  (Electronics,  p  118,  Feb. 
62)  a  nomograph  for  'Tlq.  1  is 
presented  for  the  designer’s  use. 
The  nomograph  is  difficult  to  read, 
however,  for  small  values  of  |Z.| 
and  also  when  the  individual  band- 
widths  of  the  stagger  are  small. 
The  latter  case  usually  arises  in  the 
TschebyschefT  stagger  and  also 
when  the  number  of  stages  in  the 
I  stagger  is  large.  For  example,  a 
seven-pole  TschebyschefT  stagger 
I  with  a  fractional  bandwidth  of 
I  unity  and  a  gain  tolerance  of  1  db 
can  not  be  read  with  sufficient  ac¬ 
curacy  from  the  nomograph. 

In  the  method  for  obtaining  /. 
from  Z,  given  below  the  final  Eq 
12  and  Eq.  12'  are  exact,  but  an 
1  approximation  is  made  in  their 
!  solution.  For  |Z,|  ^  1  the  error  in 
the  worst  case  is  no  more  than  3 
percent.  The  specification  that 
I  ^  1  is  a  range  large  enough 
,  to  cover  most  cases.  For  |Z,|  ^ 
j  1.6,  by  the  way,  the  error  is  no  more 
I  than  8  percent  in  the  worst  case. 


Kitty  Hawk 
Through  the 
Sound  Barrier 


500B 


RECORDiNG 

OSCiLLOGRAPH 


since  the  Wright  Brothers  ushered  in  the  age  of  flight,  aviation  has  soared 
beyond  the  speed  of  sound  and  into  the  outer  reaches  of  the  earth’s 
atmosphere.  Heiland  Recording  Oscillographs  are  a  vital  factor  in  this*! 
dramatic  conquest  of  the  air.  These  highly  sensitive,  extremely  accurate 
and  dependable  instruments  enable  testing  engineers  and  scientists  to 
solve  the  wide  variety  of  aeronautical  problems  involving  the  measurement 
of  physical  phenomena  such  as  strains,  stresses,  vibrations,  pressures, 
temperatures,  accelerations,  impact,  etc.  This  technical  information,  pro¬ 
vided  by  Heiland  Recording  Oscillographs,  makes  possible  the  design  and 
production  of  superior  aircraft.  Other  industries  the  world  over  have 
proven  these  instruments  to  be  invaluable  in  meeting  .similar  demands  in 
their  applications. 

FEATUmS  AND  SPECIFICATIONS 
Heiland  Model  500B  Portable  Recording  Osclffogroph 

•  C*M|Nict  •iiU  lightwAight 

•  UiwvMm  HMiximwiii  portability  and 
varMtility  whoro  dasirod  to  rocord  wp  to 
12  pkonooiona 


/.  ■>  center  frequency  of  the  overall 

reaponae  (2) 

fn/f,  Rn  <  where  f3] 

•»  center  frequency  of  the  n^rt  age. 
and  (4j 

2  f,Rn  tan  \l/  •*  bandwidth  of  the  n'* 

stage  (6] 

g,  p  n  <6»  pole  poaition  of  the 

stage  in  the  Z-plane  (6] 

Instead  of  starting  from  Eq.  1, 

solve  the  inverse  form 


•  Direct  monitoring  while 
recording 

•  4  record  speeds  instantly 
soloctablo 


Galvanometers:  Up  to  12.  Record  width:  4'  Magaiine  capacity:  100'.  Record  speeds: 
3,  6,  12  and  24  Inches  per  second  selected  by  levers  on  control  panel.  Other  speeds, 
ranging  from  1/32“  to  24“  per  second,  can  be  obtained  by  changing  drive  sprockets 
and  motor  gear  box  ratios.  Drive:  Two-speed  governor  controlled  motor.  Power 
supply:  23.5  to  28.25  volts  I).C.  Timer:  Chronometric  timing  unit  projects  100  time 
lines  per  second  across  record  .width,  the  1/10  second  lines  being  heavier.  1/10  and 
1  second  time  lines  are  available.  Mounts:  Detachable  shock  or  vibration  mounted 
base.  Case  dimensions:  6-3/4“  x  9-13/16"  x  12-3/4".  Weight:  33  lbs. 


From  the  substitutions  into  Eq.  7 

Z.  -  Pa  <  d.  -  P,  cos  S  -h  f  Pa  iin 

d..-/2e(Za)-l-j/m(Za)  (8) 

and 


Writt  today  for  free  catalog  of  Heilaad  eaaipmeml  iaclHding  iOOB  and  A-401  Porlakle 
Recordimg  Otcillographt,  ”700”  teriet  Mitlli-Cbamtiel  Recording  Oscillographs,  ”82-6” 
ttridge  Balance  and  Strain  Indicator,  Amplifier  System,  Calsanometers  and  accessories. 
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Equating  imai^inaries  and  reals 
yields  ' 


H  Vi  «AmO  *  TtUVItlOM  COK». 

Authorized  Distributors  of 
Electronic  Equipment  and  Components, 

I  the  Opening  of  Their  New  Salesrooms  in 

IIIWARK,M.J. 

35  WIlllAM  STREET 


The  quantities  on  the  left-hand 
sides  of  the  above  equations  are 
numbers  that  have  already  been  ob¬ 
tained.  The  equations  must  be 
solved  for  R„  and  sin  'i'n  so  that  the 
center  frequency  and  bandwidth  of 
the  n""  stage  may  be  obtained. 

The  approximation  is  now  made 
that  cos  =  1.  Even  when  'i'n  =  30 
deg,  corresponding  to  a  fractional 
bandwidth  for  the  n'"  stage  equal  to 
unity,  cos  >/'  =  0.87.  Equation  12 
is  a  quadratic,  however, 

{Rn  -  »  0) 

Rn  COB  ij/n 

of  which  cos  'Pn  affects  only  one 
term,  so  that  the  error  introduced 
in  /2,  by  the  approximation  is  much 
less  than  the  error  in  cos  itself. 
With  the  approximation,  it  follows 
that 


Evtrybody  in -Eltctronict  wticomtt  thn  treat  new  HUDSON  Sales- 
rooms  Just  opened  In  the  heart  of  the  michty  New  iersejr  market- 
to  provide  the  same  Huie  Stocks,  Low  Prices,  and  Superlative 
Service  that  hava  mada  our  two  New  York  Stores  the  Leadini 
Electronic  Supply  Canton  of  the  East) 

Radio  and  TV  Dealers  and  Servicemen,  Industrial  Users  of  Elec¬ 
tronic  Equipment  and  Components,  Radio  Amateurs,  Hlfh-Fidelity 
Entiiusiasts  ...  all  have  coma  to  learn  that  "HUDSON  has  EVERY¬ 
THING  IN  EUCTRONICS-at  the  LOWEST  Published  Price  of  Them 
Alll"  Visit  our  Newark  Store,  you  Jersey  Area  Patrons-see  our 
Hu,a  Stocks  and  Facilities,  meet  our  Friendly,  Helpful  Peopla- 
you'll  enjoy  the  experience! 


These  Natlanally  Fameus  Manafactarers  of  Standard  Brand  Tan  Gaality  ElKtronle 
Products  and  High  Fidelity  Cemaenents,  ertiese  Cempleta  Linas  are  found  in  ALL  THREE 
•raat  HUDSON  Salesrteins,  Join  In  cengratalating  as  an  the  Opening  nf  the  Newark  Stare: 

Aon  Pradnets  Crest  Transfarmer  Carp.  i.D.EUk.  Inc.  (Regency  Div.)  Presto  RKordlng  C 

Advance  Elae.  B  Relay  Ce.  craname  Inc.  Insallne  Carp  of  America  Pyramid  Electric  Ci 

Aarovai  Carp.  Olal  Light  Ca.  of  Amor.  intematianM  Resistance  Ca.aaam-Niehalt  Co. 

Alliance  Mfg.  Ca.  BaeMUy,  Ine.  Jackson  Indastrias,  Inc.  Racan  Electric  Ca., 

AMU  Wire  Carp.  r.  l.  Drake  A  Ca.  iarsey  Tech  Lahs  Radiart  Ca. 

Allac-lansing  Carp.  ^  Draha  Elactrlc  Works  Joaniags  Radio  Mfg.  Ca.  Radio  Apparatas  Cf 

Amarlcin  Elae.  Naator  Ca.  Allan  B.  Oamant  Labs,  lac.  Jansen  Industries,  Inc.  Radio  cftt  Product 

Amur.  Talev.  A  Rad.  Ca.  Ouatona  Co.,  Inc.  Jenson  Mfg.  Co.  Radio  Carp,  of  Amt 

Ampeirax  Elactranlc  Carp.  Dynavax  Carp.  JFB  Mfg.  Ca.,  Inc.  Radio  Craftsmen,  I 

Amparlta  Ca.,  Inc.  Hugh  H  Ehy  Inc.  E.  f.  Jahnsan  Ca.  Radio  Mfg.  Englnof 

Area  Electronics  Eital-McCallaurt  Ine.  Raster  Solder  Ca.  Radio  Receptor  Ca 

Arrow-Hart  Nagoman  Elae.  CoEieetrlc  Said.  Tran  Inc.  Mathias  KMn  A  Sans  Ruythoiu  Mfg.  Ca. 
Astatic  Carp.  Elactranlc  Indicator  Carp.  Rraanter  A  Co.  Reaves  Saundcraft 

Aadak  Ca.  Elactranlc  Instrument  Carp.  La  PaUta  Electronics,  Inc.  Rek-O-Kut  Ca.,  Inc. 

Audio  Bavicas,  Ine.  El  Manca  LitteHasa,  Inc.  Howard  W.  Sams  I 

Barkar  A  Willlamsan,  Inc.  Elactro-Volaa,  Inc.  Lhrlngstan  Electronic  Carp.  Sangama  Electric  ( 

Balden  Mfg.  Ce.  Erie  Resistor  Carp.  Lysca  Mfg.  Ca.,  Inc.  iSarkes-Tanlan  Inc. 

Boll  sound  Systams,  Ine.  Eqalpta  Ca.  P.  R.  MaiW  A  Ca.,  Inc.  Waltar  L.  Schott  C 

Barlant  Assaaiatas  Espay  Mfg.  Ca.  Mark  Shnpsan  Mfg.  Ca.  Shallcross  Mfg.  Ce 

BIrnbart  Radio  Ca.,  Inc.  Evaready  BatUrias  Maissaar  Mfg.  IShnre  Brat.,  Inc. 

Blllay  Electric  Co.  Fahnastach  Electric  Ca.  Merit  Transformer  Carp.  Simpson  Electric  I 

Bavta  BagM  Ca.,  Ine.  Fairchild  Raeording  Marrow  Radio  Mfg.  Ca.  Herman  N.  Smith, 

Brack  Mfg.  Carp.  Federal  Telephone  A  Rad.  Mosley  Electranict  Saap-Oa  Drawer  Cr 

British  Indnstrlet  Carp.  Fisher  Radio  Carp.  Mueller  Electric  Ca.  Sonar  Radio  Cwp. 

Brook  Elactraaiet,  laa.  Freed  Transfarmar  Ca.,  Ine.  Multi  Products,  Ine.  Sprague  ProAura  < 

Browning  Lahs.  Inc.  R.  A  H.  Wood  Products  National  Ca.  Stanwyk  Winding  I 

Brush  Bavelapwant  Ca.  oam  Elae.  Mfg.  Co.,  Inc.  National  Union  Radia  Carp.  Stephens  Mi^  CW| 

Bmats  Battary  Ca.  General  Camant  Mfg.  Ca.,  Inc.ObmIta  Mfg.  Ca.  Stramharg-Carlsan 

Catnnridga  Ca.  Ban  oral  Electric  Co.  Oxford  Electric  Carp.  Switeberaft,  Ine. 

Cinihurn,  Inc.  Beni.  Hardware  Mfg.  Ca.,  Inc.  Par  Metal  Pradnets  Carp.  Sytvania  Elactrie  P 

Cannon  Elactrlc  Ca.  Gaaaral  Indnstrias  Ca.  Park  Metahaara  Ca.,  Inc.  Taylor  Tubes  Inc. 

Carter  Motor  Ca.  Bansat  Co.  Peeriest  Products  Indust.  Tsch-Mastsr  Prodm 

Caotralah  Bordan  Spaclaltiet  Ca.  Pantron  Carp.  Triad  Transformer 

Catron  Bray  Rasaarch  A  Davalap.  Parma-Pawor  Co.  Triplett  Elae.  Inst 

ChlSRW  Stand.  Transfomiar  Graenleo  Teal  Ca.  Parmafinx  Carp.  Tarnar  Ca. 

CIndMmt  talas  Guardian  Electric  Mfg.  Ca.  Phiimare  Mfg.  Ca.,  Inc.  ungar  Elactrie  Tw 

Clarkstan  Carp.  Nalllcraftars  Ca.  Pickering  A  Ca.,  Inc.  UhIm  Cartida  A  C 

Clarastat  Mfg.  Ca.,  lac.  Nmnmarland  Mfg.  Ca.  Pilot  Radio  Carp.  Halted  Transfarma 

Caasolldatsd  Wire  Narvey-Wells  Elactranles  Pattar-Bramfleld  Ca.,  Inc.  UnhroniW  Laudspe 

CaatlaaatsI  Carbon,  Ina.  Hickw  Electrical  Inst  Co.  Praeislaa  AMaratas  Ca.  Vector  Ehutrunlc  i 

Camall-Bubllier  Harvey  Hahhell  Ca.  Pracisiao  Elaetraaies,  Ine.  VIbroplax 

Cornish  Wire  Ca.,  Inc.  Hytiw  Radio  A  Electronics  Promax  Products  Waltar  L.  Schott  C 

Pramlar  Metal  PraftKts  Wehstar-ChieWa  C 


Equation  13  is  a  simple  quadratic 
from  which  Rn  may  be  readily  oh 
tained  with  the  positive  root  only 
being  retained.  With  /?,  known, 
Eq.  13'  may  be  solved  for  sin  P,. 
The  center  frequency  of  the  n'* 
stage  is  fMn,  and  its  bandwidth  is 
2f,Rn  sin  'P. 

The  above  method  was  found  use¬ 
ful  in  the  design  of  a  Tschebyscheff 
staggered  octuple.  Calculations 
were  first  made  for  a  septuple  with 
various  gain  tolerances,  and  it  was 
found  that  the  requisite  gain  could 
not  be  obtained.  Calculations  w’ere 
then  made  for  an  octuple  with  vari¬ 
ous  gain  tolerances,  and  the  small¬ 
est  gain  tolerance  yielding  sufficient 
gain  WEIS  chosen.  The  computations 
would  have  been  laborious  indeed  if 
Eq.  1  were  solved  for  each  case  and 
each  stage.  Comparison  of  results 
obtained  from  Eq.  13  and  13'  and 
those  obtained  from  the  original 
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Though  four-terminal  networks 
will  usually  be  inserted  between 
equal  resistance  terminations  there 
are  cases  where  this  condition  can¬ 
not  be  fulfilled.  The  E.  J.  Purinj?- 
ton’  paper  provides  an  excellent 
means  for  an  easy  and  rapid  calcu¬ 
lation  of  the  transmission  charac¬ 
teristic  of  four-terminal-networks 
that  possess  electrical  and  struc¬ 
tural  symmetry.  It  seems,  there¬ 
fore,  reasonable  to  extend  his 
method  to  the  nonsymmetrical 
case. 

This 'is  done  only  for  the  T-con- 
fisruration,  inserted  between  non¬ 
equal  resistance  terminations, 
though  the  method  is  applicable  to 
other  forms  of  four-terminal  net¬ 
works.  Three  steps  are  necessary: 
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Kahle’s  new  cathode  ray  tube  Sealing 
Machine  (Model  2307)  is  probably  the 
largest  built  to  date  in  the  industry,  tak¬ 
ing  tube  sizes  up  to  27",  diameter  or 
diagonal  on  all  16  heads  filled. 
Production  rates  of  140  (27")  tubes 
per  hour  are  easily  obtained!  New* 
design  permits  constant  head  speeds- 
even  when  indexing!  Foot  pedal  allows 
instant  control  by  operator.  Steam  pre¬ 
heater  (electrical)  is  driven  by  the 
machine  in  synchronism.  Takes  larger 
tubes  using  alternate  heads.  Independ¬ 
ent  dual  motor  drive— one  for  the  head; 
one  for  the  indexing. 

Model  2307  is  another  example  of  the 
40  years  of  engineering  ingenuity  which 
keep  Kahle  far  in  Advance  as  a  leading 


manufacturer  of  custom  machinery  for 
electronics  and  the  glass  industry. 

If  you  have  any  production  problems 
that  can  be  solv^  with  general  pur¬ 
pose  or  special  purpose  machines,  write 
Kahle  now. 


*And  now  for  the  first  time,  the  Kahle 
NOVAR  drive  which  means  constant 
head  speed.  Constant  while  the  turret 
indexes;  constant  while  the  turret  dwells. 
As  the  turret  slowly'  starts,  accelerates, 
and  slowly  stops,  there  is  absolutely  no 
variation  in  the  RPM  of  the  heads.  Fric¬ 
tion  clutch  eliminates  sudden  starting  of 
the  head.  For  the  first  time  in  the  history 
of  the  industry,  a  new  and  significant 
advance  in  machine  engineering  that  en¬ 
sures  absolute  uniformity  and  the  nearest 
approach  to  perfection  of  sealing  or  other 
operations.  Now  available  lopuonal)  on 
all  Kahle  machines. 


Hohlc 
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ELECTRONS  AT  WORK 


(continued) 


TO  STUDY  THE 

DESIGN  .  .  . 


FIG.  2 — Dntarmination  of  T-notwork  with 
denirod  charoctoristics 


Q)  Calculation  of  the  insertion 
loss  of  the  T-network. 

(2)  Determination  of  a  T-network 
that  will,  for  given  terminals,  pro¬ 
duce  the  desired  transmission  char¬ 
acteristic. 

(3)  Determination  of  the  trans¬ 
mission  characteristic  of  a  given 
T-network  provided  that  it  satis¬ 
fies  a  certain  condition  given  below. 

In  the  network  of  Fig.  1,  inser- 


Th«  basic  HAYDON  motor  is  unique  in  Hs  field  in  the  number  of 


advantages  it  offers.  Its  performance  is  dependable,  it  is  small  in 


size,  is  totally  enclosed,  operates  in  any  position,  has  controlled  lubri- 


Rearranging  Fig.  lA  in  the  man¬ 
ner  of  Fig.  IB  it  is  simple  to  ob¬ 
tain  the  insertion  loss  by  consider¬ 
ing  voltage  ratios  in  the  different 
parts  of  the  circuit.  For  this  pur¬ 
pose  the  value  of  the  impedance  Zr 
in  Fig.  1C  is  needed.  This  can  be 
obtained  by  simple  comparison  with 
Fig.  IB.  From  this  follows 


cation  and  its  assembly  is  simple.  The  basic  HAYDON  motor  offers  a 


wide  range  of  standard  speeds  from  1  second  to  1  hour  per  revolution 


and  other  speeds  down  to  1  revolution  in  4  hours  in  the  1600  Series, 


Write  for  Catalog  No.  322,  Electric  Timing  Motors 


Other  literature  available  on  request  on  Tim¬ 
ing  Devices,  Clock  Movements,  400  cycle 
Elapsed  Time  Indicators,  400  cycle  Time  Delay 
Relay,  400  cycle  Motors,  D.C.  Motors. 


y 

Zl  -f-  Zj  -t-  /?4 

From  Fig.  IB  and  1C 

Zt  -h  1?4 


TRADEAAARK  Reg.  U.  S.  Pat.  Off. 


Therefore 
insertion  loss 


Subsidiary  of  GENERAL  TIME  CORP. 


2434  ELM  STREET 
TORRINGTON,  CONNECTICUT 


Introducing  the  above  value  for  Z 
insertion  loss  = 


22t 
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r  1 1  (^» + (^» + ^»  4-  Ro  I  /o\ 
L*  ^ZTI- R5  J 

To  solve  the  second  problem,  the 
determination  of  a  T-network  with 
a  desired  transmission-character' 
istic,  the  nonsymmetrical  problem 
is  reduced  to  the  symmetrical  with 


Suppose 


to  be  the  desired  solution,  as  indi¬ 
cated  in  Fig.  2 A,  which  can  be 
found  by  the  method  proposed  by 
Purington,  or  by  any  other. 

Conversion  of  this  solution  by 
the  formulas  given  below,  results  in 
the  T-network  of  Fig.  2B. 

R,  -  X  R  R«  -  (2  -  X)  R 

Zi  -  XZ  Z,  -  (2  -  X)Z  (6) 

Z,  -  X  (2  -  X)  r 

wherein 


VOLTAGE  STABILIZER 


R4  +  R.  R4  +  R*  ^  ’ 

To  prove  that  the  T-network  of 
Fig.  2B  has  the  desired  transmis¬ 
sion  characteristic,  the  two  inser¬ 
tion  losses  corresponding  to  the 
elements  given  by  Eq.  5,  6  and  7 
can  be  calculated.  From  Eq.  3  in 
the  sjTiimetrical  case 

E  1  Z  +  R 


The  new  2  KVA  VOLTAGE  STABILIZER  with  magnetic-amplifier 
control  is  the  latest  product  of  Raytheon’s  skill  and  experience  in 
providing  the  electrical  characteristics  you  want  in  the  most  con¬ 
venient,  compact  and  economical  form. 

Among  the  many  advantages  offered  by  this  unit  are  lower  harmonic 
content  without  special  filters,  less  cubic  space  required  and  ability 
to  take  heavy  overload  without  damage,  write  for  full  information. 


ICATtEjlNS 

U 9  volts,  ±10%,  5$-62  CfAts,  aingle 

At:  1 1 9  volts,  2000  va. 

I  stabilized  to  ±  Vt%  for  line  change. 


'P’-fised  load  stabilized  to  ±1%  for  frequency 
duMige. 

•  No  load  to  full  load  (85%  power  factor);  1% 
BemeIhiubi. 

•  Teapcreture  rise  of  componenu;  90*c  anxinusa. 


The  nonsymmetrical  case  gives 

E  1  (2  -  X)  Z  +  R 

2  R,  "  2  ■  (2  -  X)  '  R 


I  •  Harmonics  (at  60  cycles  input);  leas  than  9% 

V,  p;  ificicncy  at  full  load  (100.%  power  lector);  90% 
*  i:  .  eiinimum. 

•  Mounting:  Bench,  door,  venli  or  rday  rack. 


MANUFACTURING  COMPANY 

IQUIMMINT  SALIS  DIVISION 

Dm.  «2y0<  A  WALTHAM  M,  MASSACNUSITTS 


tArrniON  rtoouai  mciuoi,  wcldpower*  wMm, 

V«ltiUt  MablltMn  (f«eulM*n)i  Trmn«fonMf*>  Sonic  oacit- 
lolon  for  fobowuorr  roMorcni  Standard  control  knobai 
Efoctronk  oalcolator*  and  cotnpvtcrti  Radio,  taforiilon,  rob* 
aainlawra  and  tpacial  porpoM  tuba*  and  other  alacwontc 
aquiptnont.  *Rat.  U.  S.  Eat.  OH. 


By  comparison  of  the  above  equa¬ 
tions,  the  insertion  loss  of  the  non- 
symimetrical  T-network  is  equal  to 
(2  —  X)  times  the  loss  of  the  sym- 
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ELECTRO 


MECHANICAL 


Engineers 


For  rotearch  and  dovolopment 
off  oloctro-mechanical  radar  and 
computing  equipment. 


Significant  advancements 
in  the  fields  of  airborne  radar  and 
fire  control  systems  are  requiring  further  applications 
of  electro-mechanical' techniques  in  the 
Hughes  Radar  Laboratory. 


The  company 

Hughes  Research  and  Development  Laboratories, 
located  in  Southern  California,  form  one  of  the  nation’s 
leading  electronics  organizations.  The  Laboratories  are 
presently  engaged  in  the  development  of  advanced 
electronic  systems  and  devices  which  are  produced 
by  the  Hughes  manufacturing  divisions. 


Areas  of  work 

The  work  calls  for  devising  reliable, 
maintainable,  manufacturable  designs  for 
precision  equipment  developed  in  the  Hughes 
Radar  Laboratory.  The  equipment  consists  of 
mechanical,  electronic  and  microwave  devices  and 
systems  to  be  manufactured  in  quantity.  The  equipment 
designs  require  the  use  of  such  advanced  techniques  as 
subminiaturization,  unitized  “plug-in”  construction, 
with  emphasis  on  design  for  volume  production. 
Knowledge  of  electronic  components,  materials, 
finishes  and  specifications  is  useful. 


The  future 

Engineers  experienced  in  the  field  of 
electro-mechanical  design  for  production 
or  those  interested  in  entering  this  field  will 
find  outlets  for  their  abilities  and  imagination  in 
these  activity  areas.  New  electro-mechanical  techniques 
are  opening  new  applications  for  airborne  electronic 
equipment.  Hughes  engineers  will  have  the  full 
benefit  of  working  experience  in  these 
fundamental  developments. 


Assurance  is  required 

that  the  relocation  of  the  applicant  i 

will  not  cause  the  disruption  of  an  urgent 
military  project. 


Address  resume  to 


ScUntIffic  and  Engineering  Staffff, 


Hughes 


Research  and  Development  Laboratories 

Culver  City,  Los  Angeles  County,  California 


ELECTRONS  AT  WORK  (centiiiacd) 

metrical  T-network. 

Therefore,  the  two  insertion 
ratios  for  the  .symmetrical  and  the 
nonsymmetrical  T-network  have 
!  the  .same  value  but  for  the  mis¬ 
matching  factor  (2— X).  This 
factor  cannot  be  avoided  and  will  be 
equally  present  without  inserting 
the  T-network  between  the  two 
terminal  resistance. 

The  physical  meaning  of  the  con¬ 
version  equations  6  and  7  is  to 
maintain  the  same  relative  imped¬ 
ance-level  throughout  the  nonsym¬ 
metrical  network  as  in  the  sym¬ 
metrical  network.  In  both  cases 
the  amount  of  impedance  is  ap¬ 
proximately  the  same  because 
^1  -l-  “  2  /?!  /?o  "4-  /?4  ••  2  /?i  Y 

as  long  as 


X  (2  -  X) 


4  • 


ft.  ft4 

(R,  +  ftD* 


The  inverse  problem,  to  calculate 
the  transmission  characteristic  of 
a  given  nonsymmetrical  T-network, 
can  naturally  only  be  solved  if  the 
I  two  impedances  Z,  and  Z,  satisfy 
the  condition 


?! 

7?4 


Z, 

z; 


real  con¬ 
stant 


which  implies  that  these  imped¬ 
ances  are  of  the  same  nature.  In 
this  case  we  can  convert  the  non- 
symmetrical  T-network  to  sym¬ 
metrical  one  by  means  of  Eq.  6  and 
7  and  calculate  the  transmission 
characteristic  by  the  method  previ¬ 
ously  indicated. 


References 


( 1 )  E.  S.  Puring-ton,  Symmetrical  Elec¬ 
trical  Systeme,  Electronics,  is,  p  64, 
Nov.  1942. 


Shape  Factor  as  a  Criterion 
of  Skirt  Selectivity 


By  John  J.  Dougherty,  Lt.  USN 

V.  S.  8.  Bennington,  CVAtO 
c/o  Fl'O,  New  York.  N.  V. 

Shape  factor  is  a  term  being  used 
to  specify  the  degree  of  skirt  selec¬ 
tivity  required  of  an  i-f  amplifier. 
It  is  defined  usually  as  the  width 
of  the  passband  60-db  down  from 
maximum  re.sponse  divided  by  the 
passband  width  6-db  down.  Figure 
1  shows  the  theoretically  minimum 
shape  factor  obtainable  from  a 
given  i-f  transformer  using  equal 
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Hughes 

Diodes 

are 

FUSION 

SEALED 

IN 

GLASS 

for  electrical 
stability 


GLASS-TO-METAL  fusioii  Sealing  for  electrical 
stability  is  an  exclusive  feature  of  Hughes 
Germanium  Diodes.  The  final  seal  in  pre* 
cision  assembly  operations  is  made  at  a  tem¬ 
perature  exceeding  700“  C, 

Proved  in  billions  of  vacuum  tubes,  the 
glass-to-metal  seal  has  been  incorporated  to 
full  advantage  in  diode  manufacture  for  the 
first  time  by  the  Hughes-developed  process  of 
fusion  sealing.  The  result  is  a  unique  germa¬ 
nium  diode  whose  elements  are  encased  in  a 
rigid  one-piece  glass  envelope,  which  assures 
permanent  freedom  from  moisture  penetration. 

The  Hughes  Germanium  Diode,  developed 
by  Hughes  Research  and  Development  Lab¬ 
oratories,  employs  no  wax  or  solder,  and  has 
no  mechanical  joints  or  pressed-in  parts  to 
shift  position. 

To  insure  the  satisfactory  operation  of 
Hughes  Diodes  under  adverse  conditions  of 
moisture,  vibration,  and  severe  shock,  a  100 
per  cent  testing  procedure  has  been  devised 
which  invites  instabilities  to  occur  prior  to 
shipment  and  assures  rejection  of  every  defec¬ 
tive  diode.  Each  Hughes  Diode  is  humidity- 
cycled,  temperature-cycled,  ancf  jan  shock- 
tested. 

Hughes  Germanium  Diodes  have  proved 
consistently  able  to  meet  exacting  requirements 
in  airborne  electronic  equipment  for  naviga¬ 
tion,  fire  control  and  guided  missiles. 

Volume  orders  for  most  types  of  Hughes 
Diodes  can  be  filled  from  stock.  Diodes  are 
also  tested  to  special  specifications,  including 
high-temperature  electrical  requirements. 


hughes  germanium  diode  electrical  specifications  at  25*  C 


MaaimumjHinimum 
Invirtt  I  Forwird 


Haiimufli 

InvtrM 

CurrtAl 

(•"•) 


Wof^iing  Currtnt 
Voltii#  #  ‘*‘1  V 


(vQl!*) 


(m») 


Hifh 

B*clt 

ttMittanct 


voitag*  at  whkb  dynamic  raaittanct  la  itro  undar  tpacifitd  eonditlona.  Each  Hughta  Oiada  la 
•vbjactad  to  a  voitaga  riaing  Imaariy  at  90  voHs  par  aacond. 

Formarty  1N69A.  fFormarty  IN70A.  iFormarty  1N81A. 


*1eU4Ui4jO*i 


A  special  issue  containing 


15  N.T.S.C  Monographs 


The  National  Television  Systems  Committee  has  authorized 
IRE  to  publish  its  long  awaited  Monographs  in  the  January 
1954  special  Color  Television  issue  of  “Proceedings  of  the 
I'R'E”  —  thus  giving  them  industry-wide  distribution  for 
the  first  time  in  print. 


25  additional  Color  TV  articles 


will  also  appear  in  this  issue,  which  brings  the  reader  up- 
to-the-minute  on  the  developments  of  Color  Television.  Cop¬ 
ies  of  the  first  Color  Television  issue  are  still  available  and 
combined  with  this  second  Color  Television  issue  will  form 
a  complete  bibliography  of  major  historical  importance. 
Also  included  in  the  January  issue  will  be  a  complete  listing 
of  the  N.T.S.C.  system  specifications  as  submitted  to  the 
F.C.C. ;  and  field  test  reports  on  the  system’s  performance. 


in  '"Proceedings  of  the  hR^E"  January  '54 


Available  to  non-members  for  $3.00.  Extra  copies  to  I  R  E 
members  are  $1.25.  All  members  get  one  copy  free! 


AHoiUm\ 

McJUtnf 


I  R  E  is  an  organization  of  33,312  member-engineers.  There  are 
no  company  memberships.  Operating  continuously  since  1913, 
its  sections  meet  in  78  cities.  21  specialized  Professional 
Groups  widen  the  scope  of  its  member-services  and  40  tech¬ 
nical  committees  help  the  industry. 


Proceedings  of  the  l*R*E" 

Published  by 

THE  INSTITUTE  OF  RADIO  ENGINEERS 

1  East  79th  Street,  New  York  21,  N.  Y. 


Please  place  orders  before  December  10th, 
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(continued) 


A  link  between  sensors  ond  recorders 


"Doelcam^ 

^■^VFDD 


'  HightTest 
Instrumentation 


'IQ.  1 — Variertion  of  ahop*  iactor. 
coupUaf.  nniabar  ol  slnqU  or  double 
tunod  alogoa.  ond  peak  to  ToUoy  ratio 


A  prmcition 
400  cpt  Powmr  Supply 
and  3-channal 
Damodulator  unit 


Q,  L,  and  C  in  the  primary  and 
secondary,  and  shows  that  shaix* 
factor  improves  as  coupling  i«  in¬ 
creased. 

Shrinkage  factor  is  the  amount 
by  which  the  3-db  passband  width 
of  a  parallel  resonant  circuit  is 
increased  or  decreased  as  an  iden¬ 
tical  circuit  is  coupled  to  an 
increasing  degree  until  critical 
coupling  is  reached,  and  then  n  such 
transformers  are  cascaded  to  form 
an  i-f  strip. 

In  a  resonant  circuit  with  a  Q 
of  100,  at  1  me  the  expected  pass- 
band  would  be  simply  the  ratio  ol 
the  two,  or  10  kc.  The  resonant 
impedance  would  be  Q  times  the 
inductive  or  capacitive  reactance 
of  either  branch. 

As  the  secondary  is  coupled,  the 
response  approaches  that  of  two 
resonant  circuits  coupled  by  a  very 
high  impedance.  If  this  impedance 
be  a  pentode,  the  response  is  that 
of  a  pair  of  cascaded  synchronously- 
tuned  singles.  As  coupling  increaaes 
until  critical  is  reached,  the  paas- 
band  has  increased  by  the  square 
root  of  two.  This  is  the  shrinkage 
factor.  The  resonant  impedance, 
due  to  the  presence  of  the  second¬ 
ary,  is  decreased  to  half  its  de¬ 
coupled  value.  If  the  tuned  circuit 
is  the  plate  load  of  a  pentode,  the 
gain  is  half  its  former  value,  but  in 
i-f  design,  this  decrease  is  compen¬ 
sated  for  by  doubling  the  L/C  ratio. 

As  n  such  transformers,  sepa- 


Veltag*  ragulcrtlon 
Fraquanqf  stvbilixotion 
Unaor  damodulotlon 


n^oelcanLj>  corporation 

SOLDIERS  FIELD  ROAD,  lOSTON  3S,  MASS. 
WMt  CoMt  OffiM :  304  T«ion  FI.,  Pilot  VirdM,  CiHI. 
/nilraiHtnEf  for  »n4  Contnl 

CyroMopic  InstrwmontoHon  •  Sorvontochonlimt 
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ELECTRONS  AT  WORK 


rated  by  pentodes,  are  cascaded, 
the  shrinkage  factor  decreases  and 
becomes,  for  n  such  stages 


makes  perfkf  soldered  connections  -for 

SYLYANIA 

TELEVISION  SETS 


These  factors  can  be  combined 
into  one  simple  equation  giving  the 
required  tuning  capacitance  di¬ 
rectly,  providing  that  identical 
transformers  and  tuned  circuits 
are  used  for  primary  and  secondary. 
This  equation  is 


where  S  is  the  shrinkage  factor, 
B  is  the  overall  3-db  bandwidth 
desired  and  A  is  the  overall  gain, 
as  a  pure  number,  from  the  grid 
of  the  tube  preceding  the  first 
transformer  to  the  input  of  the 
tube  following  the  last  transformer. 
The  output  load  must  exceed  by  a 
factor  of  ten  the  load  impedance 
of  the  transformer  ( iQXt). 

The  geometrical  mean  transcon¬ 
ductance  of  tubes  involved,  is 
the  nth  root  of  the  product  of  all 
transconductances  involved.  These 
may  not  all  be  the  .same.  For  ex¬ 
ample,  if  the  first  tube  is  a  mixer, 
then  its  mutual  conductance  as  a 
mixer  must  be  used.  And  if  the 
cathodes  of  the  tubes  to  which  age 
is  applied  are  left  unbypassed  to 
minimize  the  Miller  effect,  then  the 
Qm  of  those  tubes  must  be  decreased 
by  that  negative-feedback  factor. 

Having  solved  for  the  required 
tuning  capacitance,  the  required  in¬ 
ductance  can  be  found  from  the 
re.sonance  equation.  All  factors  have 
now  been  found  except  the  re¬ 
quired  Q  of  the  coil  being  used. 
This  is  simply  the  ratio  of  the 
operating  frequency  multiplied  by 
the  shrinkage  factor  to  the  overall 
3-db  passband  width. 


Th«r«  or*  over  2,000  soldered 
connections  in  a  good  television 
receiver.  Sylvonio  calls  on  Amer¬ 
ican  Reauty  to  help  produce  top 
quality  products,  maintain  its 
reputation  as  a  maker  of  ex¬ 
pertly  crafted  receivers. 


IN  CHOOSING  SOLDERING 
IRONS,  look  to  the  oldest,  larg¬ 
est  manufacturer  in  America. 
Look  to  AMERICAN  BEAUTY, 
the  Standard  of  Perfection  on  the 
world’s  production  lines,  and  to 
these  features  that  make  AMER¬ 
ICAN  BEAUTY  the  largest-sell¬ 
ing  of  all  soldering  irons  .  .  . 

•  Nickel-coated,  corroeion-resistant 
tips,  easily  and  quickly  replaced 

•  Super-flexible  cord,  American 
Beauty-made,  reduces  worker 
fatigue 

•  Heating  element  of  chrome-nickel 
ribbon  resistance  wire 

•  Insulated  with  pure  mica 

•  Built-in  connection  for  ground 
wire 

•  Six  modeis  .  .  .  fom  50  to  550 
watts 


Prida  of  Bridas  for  Thraa 
Ganarotlons,  tha  famous 
Amaricon  Baauly  Elactric 
Iron,  moda  by  tha  soma 
spaclollsts  In  alaclricol 
haatlng  davica*. 


Should  the  inherent  Q  of  the  coils 
be  much  higher  than  this  they  may 
be  loaded  down  by  calculating  a 
parallel  resistance  which  will  de¬ 
crease  the  resonant  impedance  to 
the  desired  value,  and  connecting 
such  a  value  across  both  primary 
and  secondary. 

If  required  to  begin  calculations 
with  a  required  shape  factor,  then 
from  Fig.  1  the  required  number 


B<M betts/i  uj<tk 

ilmerican  Beauty 

AMERICAN  ELECTRICAL  HEATER  COMPANY 

DETROIT  2.  MICHIGAN 
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For  the  very  finest  in  radio  or  TV  audio 
systems.  Gates  offers  o  superb  line  of 
plug-in  equipment.  Large  enough  to  pro¬ 
vide  quality,  yet  small  enough  to  con¬ 
serve  space. 

An  eight-page  brochure,  yours  for  the 
asking,  will  reveal  mechanical  and  per¬ 
formance  specifications  so  drastically 
new  and  improved  we  know  you'll  be 
interested.  Write  or  wire  any  Gates  of¬ 
fice  listed  below. 


•  27iX)  Polk  Avenue,  Hocston,  Texas  •  Warner  Bldg.,  Washington,  0.  C.  •  51  East  42nd  Street,  New  York  City  •  13th  &  Spring  Streets,  Atlanta, 
Ga.  •  7501  Sunset  Blvd.,  Los  Angeles  46,  Colif.  •  International  Dir.,  13  E.  40th  St.,  New  York  City  •  Canadian  Marconi  Co.,  Montreal,  Quebec 


Wont  more  information?  Use  post  cord  on  latt  page. 
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HAS  ENABLED  US  TO 
PRODUCE  ONE  OF  THE 
FINEST  COMPUTERS 
AVAILABLE  TODAY 


AMPLIFIER  GROUP.  TYPE  16-3tC- 
previd«i  2R  conloct  itabUlitd  •p- 
•rofienal  omplifwri  for  wm  oi  $uni- 
mort,  difforonllotort.  integratort, 
and  invortori.  Alio  in  tho  cabinet 
ora  oil  nocatiory  powar  twppliat 
ond  o  complata  lait  ponal. 


MULTIPLIER  GROUP.  TYPE  Id-JU- 
ii  o  larvo-mackanicol  mult'pllar  and 
ineramantol  function  ganarotor. 
Thara  ora  20  chonnalt.  aach  of 
which  ii  capable  of  multiplying  four 
vorioblai  by  a  fifth. 


RESOLVER  GROUP.  TYPE  16-31 D- 
furniihot  4  raiolving  chonnalt  and 
12  oparotionol  omplifiart.  Each  ra- 
tolving  channel  may  alto  be  uted 
for  multiplying  three  varioblai  by 
o  fourth.  Furnithed  complata  with 
teit  panel,  reference  tuppliat.  and 
power  tuppliai. 


CONTROL  CONSOLE.  TYPE  16-24E- 
Houtat  the  grounded  metal  problem 
board  and  itt  boy.  ottanuatori,  in¬ 
itial  condition  potantiomatart,  net- 
workt,  limitart,  and  oil  operating 
controlt. 


SERVO  GROUP.  TYPE  16-31  P-For 
tho  oparationi  of  ratolving  and 
multiplying  whan  uted  with  exter¬ 
nal  omplifiari.  Thera  ora  two  re- 
tolving  and  four  larvo-multiplying 
chonnalt.  The  equipment  it  fur- 
nithad  with  tail  panel  and  powar 
tuppliat.  * 
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ELECTRONS  AT  WORK  (coanaved) 

of  stai^es  could  be  estimated  and 
degree  of  coupling  required.  The 
curves  show  that  a  considerable 
improvement  in  shape  factor  is  ob¬ 
tained  by  the  use  of  critically 
coupled  transformers  over  cascaded 
singles,  and  over  under-coupled 
transformers.  Since  Eq.  1,  2  and 
3  apply  only  to  the  critically  coupled 
case,  this  simplified  design  would 
be  a  strong  point  in  the  favor  of 
using  critically  coupled  transform¬ 
ers.  If,  however,  shape  factor 
requirements  are  very  stringent,  a 
further  improvement  is  possible  by 
using  overcoupled  transformers,  as 
well  as  an  approach  to  the  more  de¬ 
sirable  flat-top  re.spon.se.  The  solu¬ 
tion  here  calls  for  a  higher  Q  coil, 
and  the  solution  for  the  circuit 
constants  is  simplified  by  readily- 
available  nomographs  covering 
overcoupled  circuits. 

Figure  1  can  be  used  to  estimate 
quite  closely  the  degree  of  coupling 
of  a  given  transformer.  By  merely 
taking  its  6-db  and  60-db  band- 
widths,  dividing  them,  and  entering 
the  curves  for  n  =  1,  a  value  for 
QK  is  determined. 

By  using  Fig.  1,  and  cooling 
techniques  it  was  recently  possi¬ 
ble  in  a  five-tube,  five-transformer 
i-f  strip  to  achieve  a  shape  factor 
of  2.9,  only  seven  percent  higher 
than  the  theoretical  minimum,  with 
a  stable  gain  of  140  db  (ten  mil¬ 
lion)  at  ten  megacycles. 
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Loss  and  Singing  Margins  in 
Radio  and  Carrier  Channels 

By  Howard  H.  Smith 

Feilrrnl  Telenhone  nntl  Kadio  Corf). 

Cll/lon,  .V.  J. 

Basically,  any  radio  or  carrier  cir¬ 
cuit  consists  of  two  one-way  trans- 
,  mission  paths.  At  various  places 
in  the  transmission  path,  the 
original  voice-frequency  currents 
may  be  changed  into  single  or 
double-sideband  carrier  currents, 
pulse-modulation  signals,  or  am¬ 
plitude  or  frequency-modulated 
radio-frequency  currents.  The  net 
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lOMETERS  for  your 
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RT  Series  potentiometers  are 
compact,  rugged,  metal-cased, 
and  fully  sealed.  They  exceed 
military  requirements  for 

•  salt  Spray 

•  corrosion 

•  vibration 

•  humidity 
•  fungus 

•  shock 


I  MFC.  INC 


m-% 

3-gan9 

itondard 


I  into  1/4  of  a 

inch  are  all  these  features: 

•  10  to  50,000  ohms  reaiaUnce  range. 

•  0.002%  per  degree  C  temperature  coefficient. 

•  -“55  degrees  C  to  +85  degrees  C 

V  ambient  temperature  range. 

•  3  watts  dissipation  at  80  degrees  C. 

•  1000  volts  dc  dielectric  strength. 

revolutions  rotational  life. 
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FIG.  1 — Hybrid  trontionnsr  drcnlt 
showing  th*  siisct  oi  an  opsn  drop  on 
th*  trans-hybrid  loss 


effect  provides  a  stable  voice-fre¬ 
quency  transmission  path  between 
input  and  output  terminals  that 
may  be  adjusted  to  give  an  overall 
gain  or  loss  as  desired.  The  two 
one-way  transmission  paths  to¬ 
gether  are  known  as  the  four-wire 
portion  of  the  channel. 

Carrier  or  radio  channels  must 
usually  be  connected  to  ordinary 
two-wire  telephone  circuits  at 
both  ends.  If  the  sending  and  re¬ 
ceiving  circuits  were  merely  con¬ 
nected  in  parallel  to  the  two-wire 
circuits,  part  of  the  received 
speech  would  enter  the  sending 
circuit  and  travel  around  the  cir¬ 
cuit  as  circulating  currents  caus¬ 
ing  the  circuit  either  to  sing  or  be 
resonant  and  hollow  sounding.  A 
Wheatstone  bridge  or  a  differen¬ 
tial-balance  hybrid  transformer 
circuit  may  be  used  to  prevent 
this. 

In  either  arrangement,  the  de¬ 
modulator  and  modulator  circuits 
are  connected  so  that  a  null  con¬ 
dition  is  obtained  by  balancing  a 
dummy  two-wire  circuit  against 
the  real  one.  When  balance  is  per¬ 
fect  no  current  can  pass  from  the 
demodulator  (oscillator  or  bat¬ 
tery)  to  the  modulator  (detector 
or  galvanometer).  A  Wheatstone 
bridge  causes  a  6  db  loss,  since  the 
energy  fed  into  it  divides  between 
four  arms.  A  hybrid  transformer 
circuit  substitutes  a  pair  of  equal 
or  differential  windings  for  the 
ratio  arms  of  a  Wheatstone  bridge, 
saving  half  of  the  energy  loss.  The 
output  of  the  demodulator  is  di¬ 
vided  equally  between  the  drop 
and  the  balancing  network.  This 
reduces  the  theoretical  Joss  to  3 
db,  but  transformer  lo.sses  usually 
raise  the  practical  figure  to  3.5  or 
4  db. 

This  is  the  insertion  loss  to  the 
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Du  Pont  TEFLON’'  provides  excellent  dielectric  properties... 


Coaxial  connoctort  and  cabla 
mod*  by  Microdol  DivUion, 

FoHs  Corporation,  S.  Pa$adana,  Calif. 
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Polychemicals 

DEPARTMENT 

PLASTICS  •  CHEMICALS 


. . .  heat  resistance  and  strength 
in  new  miniature  parts 


The  demand  for  micro -miniature  components  in  scale 
with  miniaturized  circuit  designs  has  created  an  insu¬ 
lating  problem.  Miniature  circuits  often  develop  high 
heat  and  carry  an  increased  electrical  load  that  can 
result  in  failure  of  these  tiny  components. 

The  Felts  Corporation  faced  such  a  problem  with  its 
miniature  coaxial  connector.  They  needed  a  material 
for  the  connector  and  primary  wire  insulation  that  had 
good  dielectric  properties  and  a  wide  resistance  to  heat, 
chemicals  and  corrosion.  It  also  had  to  be  moisture- 
resistant  and  strong. 

After  testing  many  materials,  they  chose  Du  Pont 
“Teflon”  tetrafluoroethylene  resin.  “Teflon”  is  an 
excellent  insulator.  It  has  a  dielectric  constant  of  2.0 
and  a  loss  factor  of  0.0005.  Its  power  factor  is  less  than 
0.06%  even  at  frequencies  as  high  as  30,000  megacycles. 
And  these  dielectric  properties  are  unaffected  by  tem- 
^peratures  from  -80®F.  to  SOO^F.  Du  Pont  “Teflon”  is 
inert  to  all  chemicals  except  molten  alkali  metals  and 
fluorine.  It  is  tough  and  durable— will  not  crack  or  arc. 
“Teflon”  has  zero  water  absorption  and  helps  reduce 
self-generated  noise  at  high  termination  impedances. 

Du  Pont  “Teflon”  serves  many  uses  in  electrical 
equipment — stand-off  and  feed-thru  insulator  terminals, 
insulation  for  wire,  cables  and  motor  windings,  and 
other  parts  where  high  temperatures,  dielectric  strength 
and  durability  are  required.  Perhaps  “Teflon”  can  help 
you  improve  or  develop  a  product.  For  full  information, 
write:  E.  I.  du  Pont  de  Nemours  &  Co.  (Inc.),  Poly¬ 
chemicals  Department,  Room  2210T.  Du  Pont  Bldg., 
Wilmington  98,  Delaware. 

*iiia  u.  ■.  I'AT.  orp. 
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(continued) 


fLECTRONS  AT  WORK 


speech  currents  passing  through 
the  hybrid  circuit.  Similar  loss  is 
introduced  in  the  path  from  the 
drop  to  the  input  of  the  modulator, 
energy  being  equally  divided  be¬ 
tween  the  modulator  input  and  the 
demodulator  output  circuits.  In 
passing  over  a  channel  from  two- 
wire  drop  to  two-wire  drop,  the 
speech  currents  pass  through  two 
hybrid  circuits,  with  a  total  inser¬ 
tion  loss  of  about  6  db.  The  four- 
wire  circuit  can  be  adjusted  to 
obtain  the  desired  overall  net  loss. 

The  null  or  balanced  condition 
is  reached  only  if  equal  speech 
voltages  generated  in  the  differ¬ 
ential  windings  of  the  hybrid  coil 
cause  equal  currents  to  flow  in  the 
drop  and  network  circuits.  This 
must  be  true  for  all  frequencies 
that  can  pass  over  the  four-wire 
portion  of  the  circuit,  usually  a 
range  of  about  200  to  3,400  cps. 
Accurately  matching  the  imped¬ 
ance  of  the  actual  drop  over  this 
frequency  band  requires  a  net¬ 
work  including  from  three  to  five 
elements  comprising  resistance, 
capacitance  and  sometimes  induc¬ 
tance.  Such  precision  is  seldom  re¬ 
quired  except  for  hybrids  asso¬ 
ciated  with  two-wire  telephone 
repeaters  where  an  overall  two- 
wire  gain  up  to  15  db  or  more  must 
be  obtained. 

*  The  impedance  connected  to  the 
drop  side  of  a  channel  hybrid 
through  a  switchboard  may  vary 
‘  from  an  open  circuit  in  the  idle 
condition,  to  a  few  hundred  or 
thousand  ohms,  including  capaci¬ 
tance  or  inductance  as  well. 

I  Changing  the  network  to  match 
;  each  different  connection  that 
!  might  be  made  would  be  difficult, 

I  but  if  the  channel  is  operated  at 
i  an  overall  loss  of  several  decibels 
j  or  more  the  degree  of  balance  is 
I  not  critical.  Circuits  between 
switchboards  may  be  operated 
with  losses  between  2  or  3  and  8 
or  10  db,  using  a  fixed  network. 

The  effectiveness  of  the  hybrid 
circuit  in  keeping  the  demodulator 
I  output  out  of  the  modulator  input 
!  circuit  is  measured  by  its  trans¬ 
hybrid  loss.  If  the  balance  is  per¬ 
fect  the  loss  is  infinite;  in  actual 
practice  it  will  be  less.  Worst  bal- 
I  ance  usually  occurs  during  idle 
I  condition  when  the  drop  circuit  ia 


For 

water  which  must  un-  | 

dergo  a  change  in  po- 
use  of  Lapp 
porcelain  eliminates 
troubles  arising  from 

water  contamination  and  conductivity,  sludging  and 
electrolytic  attack  of  fittings.  Permanent  cleanness 
and  high  resistance  of  cooling  water  are  assured — for 
positive  cooling  and  long  tube  life. 


LAPP  PORCELAIN  PIPE 

Inside  diameters  to  3”,  in  straight  pipe,  90'  and 
180*  elbows,  fittings.  Swivel-type  connections. 
Standoff  insulators  attach  directly  to  fitting  bolts. 


Twin-hole  and  single-hole  mod¬ 
els  in  sizes  to  provide  flow  of 
cooling  water  from  2  to  90  gal¬ 
lons  per  min.  Cast  aluminum 
mounting  bases;  lead  pipe  or 
flexible  metal  hose  for  attach¬ 
ment. 

WRITE  for  Bulletin  301,  with 
complete  description  and  speci¬ 
fication  dau.  Lapp  Insulator  Co., 
Inc.,  Radio  Specialties  Division, 
106  Sumner  St.,  Le  Roy,  N.  Y. 
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MARION  MODIL  RM1 
INDUCTION  SOLOIRINO  UNIT 

Low  ceit,  low  poworod  ond  porto- 

bio _ Six#  15^'  «  21V/  «  15'. 

ISO  lbs.  Powor  supply  I  115  volts 
60  cyclos.  Draws  775  wolts  full 
lood,  100  watts  standby. 


MANUFACTURERS  OF  RUOOEOIZED  AND  “REGULAR"  METERS  AND  RELATED  PRODUCTS 

Copyright  10S3  Motion  Zloo.  Inotr.  Co. 

electronics _ October,  1953  Wont  moro  ioforoiotion?  Use  post  cord  o«  lost  pogo  243 


SMALL  PARTS  AND  ASSEMBLIES 


Typical  oi  iho  Marion  doTolopmonts  that  havo  holpod  mate*  Marion  ptond  lor  "advonconsont  in 
inatrumont  doaign"  ia  tho  Marion  Modal  PMl  Induction  Soldaring  Unit.  Originally  daolgnad  and 
praaantly  uoad  by  Marion  lor  trua  glaaa-to-inatal  harmatic  aaaling  oi  Marion  matara.  it  olao  hoa 
provan  to  ba  a  voluabia  production  tool  lor  many  purpoaaa.  lUuatratad  abova.  lor  axampla.  la 
Marion'a  uaa  oi  tha  PMl  in  tha  aoldaring  oi  magnai  oaaambliaa  whara  quality  and  uniformity  raauli. 


top  U.S.  Pot.  Off 


inarion  meters 


Tha  Morion  Modal  PMl  apaada  up  production,  raducaa  coata  and  improvaa  quality.  Haat  is 
ganaratad  within  tha  work  itaali  —  avan  in  parta  otharwiaa  inaccaaaibla.  Oxidation,  scaling  and 
damaga  to  auriaca  iiniah  ora  minimiaad.  Soldaring  oi  an  antira  aaam  or  aavarol  iig-locatad 
parts  at  ona  tima  is  raadily  accompUohad. 


This  is  on  axampla  ol  how  Marion's  baliai  in  "Advancomaat  in  Inatrumant  Dasign"  has  producad  a  pro¬ 
duction  tool  which  not  only  improvaa  Marion  instrumants  but  also  providaa  othar  manuiocturara  with  bahai 
soldaring  aquipmant.  Marion  Elactrlcal  Inatrumant  Company.  401  Canal  Straat,  Manchaotar,  N.  H. 


Othar  manuiactuiais  uaa  Marion  PM  1  units  in  tha  production  oi  maqnat 
assamblias,  ralay  atmoturas,  connaciors,  capacitors,  transioimar  cans, 
ate.,  as  wall  as  in  othar  tialds  such  as  jawalry,  watchaa,  toys,  and 
automotiva  parts.  Shown  hara  is  a  battary  oi  Marion  PMl  units  at  tha 
Clyda,  N  Y.  plant  oi  tha  Ganarol  Elactric  Company  wheia,  on  tha 
whiskar  dioda  Una,  a  small  pallat  oi  gatmanium  matal  is  soldarad  to 
tbs  and  oi  a  nickal  pin. 
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Linear  Versus  Logarithmic  Meter  Dials 

A  New  AC-YTVM  Settles  an  Old  Dispute 


The  new  Millivac  MV-12A  AC  volt¬ 
meter  is  an  exceptionally  versatile  in¬ 
strument.  Designed  to  used  as  an 

AC-vacuum  tube  voltmeter, 
AC-vacuum  tube  ammeter. 
Scope-sensitizer, 

Current  in  addition  to  voltage 
wave  shape  observer, 

it  also  has  the  new  "Engel"  dial  which 
satisfies  both  logarithmic  and  linear 
scale  requirements. 


A  logarithmic  volt-tcale  unavoidably 
hat  htavy  non-linoar  compression  of  its 
divisions  in  the  upper  region  making  read¬ 
ing  difficult  and  inaccurate  even  if  the 
instrument  itself  has  an  inherent  high 
accurocy.  A  linear  volt-scale,  on  the  other 
hand,  causes  heavy  logarithmic  compres¬ 
sion  of  DB  divisions  at  the  low  end  which 
is  equally  undesirable.  The  new  Engel 
dial  shown  below  meets  both  logorithmic 
and  linear  requirements  by  having  a  sup¬ 
pressed  sero  in  much  the  same  manner  in 
which  logarithmic  volt-scales  are  sup¬ 
pressed.  The  resultant  spreading  of  both 
volt  ond  DB  divisions  improves  the  reading 
comfort  of  the  instrument  and  mokes  it 
superior  to  the  old  straight  logarithmic 
system,  not  only  on  volts  but  even  on  DB. 
Best  proof  of  the  easy  reading  of  the  new 


dial  is  that  without  artificial  galvanome¬ 
ter  illumination  it  can  be  read  from  a 
longer  distance  than  logarithmic  dials  with 
artificial  illumination. 

The  MV-12A  is  an  ideal  scope-amplifier 
because  it  has  no  change-over  switch  for 
meter  or  amplifier  operation.  Simultaneous 
measuring  and  wave-shape  observation  is 
therefore  possible.  By  plugging  our  MV- 
121  shunt  box  into  the  instrument,  cur¬ 
rents  ranging  from  1  mA  to  3  A  can 
also  be  measured  and  their  wave  shapes 
observed. 

Highest  measuring  accuracy  and  con¬ 
venience  in  servicing  ore  obtained  by 
individual  range  calibration-controls  in 
both  the  MV-12A  voltmeter  and  the 
MV-121  shunt  box. 

Specifications  (MV-12A) 

Total  Ranges;  12,  in  10  DB  steps  covering 
700  mV  to  1  kV. 

Frequency:  20  CPS  to  250  KC. 

Accuracy;  2%  of  full  scale  throughout 
entire  voltage  and  frequency  range. 


Calibration;  RMS  Sine  Wove,  with  instrument  measuring  full  wave  average. 

Amplifier  Output:  3  V  corresponding  to  full  Kale  reading,  60  DB  gain. 

Tubes:  7-6AKS,  2-6V6GT,  1-0B2,  1-6X4. 

MAX.  SCOPE  SENSITIVITY:  millivolt  per  inch  on  lowest  3  mV  range. 

Millivac  Instiument  Corporation 

BOX  997,  SCHENKCTADY,  N.Y.  ' 

"Tima  Prof  resMt  And  Se  Do  We" 


I  practically  an  open  circuit.  At  this* 

I  time  energy  entering  the  hybrid 
1  from  the  demodulator  output  tries 
I  to  divide  equally  between  the  net- 
I  work  and  the  drop,  with  a  loss  of 
'  3  db.  However,  the  open  drop  can- 
I  not  absorb  the  energy  and  reflects 
:  it  back  into  the  drop  windings  of 
the  hybrid.  There  it  divides  into 
i  two  equal  parts  again,  half  going 
’  back  into  the  demodulator  branch 
,  and  half  going  into  the  modulator 
!  circuit  accounting  for  3-db  more 
j  loss.  Thus  the  minimum  transhy- 
I  brid  loss  is  about  6  db.  With  trans- 
!  former  losses,  the  figure  will  be 
nearer  8  db. 

If  the  hybrid  circuits  at  both 
ends  of  a  circuit  are  unbalanced, 
a  path  exists  for  currents  to  circu¬ 
late.  If  the  sum  of  the  net  gains  of 
the  two  sides  of  the  four-wire  por- 
i  tion  is  greater  than  the  sum  of  the 
I  actual  transhybrid  losses  of  the 
j  two  hybrid  circuits,  any  sound 
starting  around  this  path  will  in- 
I  crease  in  amplitude  each  time 
around  resulting  in  a  sustained 
!  oscillation.  If  the  gains  are  slight- 
I  ly  less  than  the  los.ses,  sounds  will 
circulate  for  a  long  time,  giving  a 
hollow  or  mushy  effect.  If  the 
gains  are  considerably  less  than 
i  the  losses,  circulating  currents 
rapidly  die  out. 

If  the  channel  is  adjusted  for 
zero  net  loss,  each  side  of  the 
four-wire  circuit  will  have  a  net 
gain  of  about  8  db,  giving  a  four- 
wire  loop  gain  of  16  db.  This  is 
just  equal  to  the  sum  of  the  two 
'  transhybrid  losses  if  both  ends  of 
:  the  circuit  are  in  the  open-cir- 
I  cuited  idle  condition.  Thus  the  cir- 
I  cuit  is  on  the  verge  of  singing,  and 
will  sound  hollow.  If  the  net  loss 
is  increased  from  zero  to  6  db,  the 
four-wire  loop  gain  will  be  re- 
i  duced  by  12  db.  The  circulating 
;  current  path  now  has  a  loss  of  12 
'  db,  and  will  rapidly  damp  out  cir- 
I  culating  currents,  resulting  in  a 
;  circuit  virtually  free  from  echoes. 

For  each  decibel  that  the  over- 
j  all  circuit  net  loss  is  increased 
!  above  zero,  the  loss  to  circulating 
:  currents  is  increased  two  decibels. 
In  the  interests  of  stability  and 
quiet  operation,  therefore,  it  is  de¬ 
sirable  to  operate  radio  relay  and 
carrier  telephone  channels  at  a 
fair  overall  net  lo.ss.  A  value  of  6 
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EE/  The  new  sixteen 
ire  containing  helpful 
n  covering  all  phases 
Icision  metal  forming 
1  sub-assembly  work. 


STAMPINO 


PUNCHING 


Designers,  production  engineers 
and  purchasing  staffs  are 
invited  to  request  their 
copies,  now!  ^ 


quest  their  ~  — 


illWH 


COMPLETE  PACIUTtBS  and  over  e  quarter  century  of  metal 
forming  to  cloae  tolerances  assure  precision  components  for  the 
most  critical  applications.  Kaupp  experience  includes  forming  and 
drawing  of  intricate  shapes  in  stainless,  inconel,  aluminum,  cold 
rolled  steel,  brass  arid  other  alloys.  Gauges  from  1/32  sheets  to 

3/8  plates.  For  full  details  ask  for  your  copy  of  the  new  brochure. 

n 


New/  For  Experimen/o/ 
and  davalopmant  engineers— 
HYDROFORMING 
rtducts  (osts,  sovts  timi  on  short 
runs  and  development  components 


N«w  pro<«ti  iborply  rpdvcpt  fPPlifif  limp 
otHl  tool  <o«H.  fwAch  pfid  tiptt  fipp  prp  flip 
pply  tppi  fpppirppipMtt  PS  Itydcpplic  pH 
fppcltppt  ot  iHp  dip  ippipbpf,  Spttd  drpw* 

'Pfft  fpd  pppiQtipPt  ppd  iNfpdiPOtIpP. 


C  B.  KAUPP  &  SONS 


NEWARK  WAV 


MAPLEWOOD 


NEW  JERSEY 
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mo  YOUR  mUIRIBS  TO  OARLOCK 


The  Garlock  Packing  Company,  manufacturers  of  mechanical  pack¬ 
ings  since  1S87',  places  at  your  disposal  a  completely-equipped, 
modern  plastics  plant  under  expert  technical  supervision.  Our  com- 

filete  facilities  enable  us  to  mold,  extrude,  machine  or  otherwise 
abricate  (from  powder)  electrical  parts  to  the  same  high  quality 
standards  to  which  Garlock  has  rigidly  adhered  for  over  65  years. 

Garlock,  therefore,  invites  your  inquiries  on : 

1.  Finithad  Elactricai  Parts — molded  or  machined — of 
Teflon,  Kel-F,  Nylon  or  Polythene. 

2.  Toflon  Tapa — Electrical  grade — pretested  for  dielec¬ 
tric  fault  (maximum  85  per  100  feet  of  0.005"  tape). 


SHEETS,  TUBES,  SLEEVES  AND  OTHER  SHAPES 
AVAILABLE  IN  TEFLON  OR  KEL-F 

For  fabricators  of  hnisheil  parts,  Garlock  can  furnish  Teflon  and  Kel-F 
in  sheets,  tubes,  sleeves  and  a  witle  variety  of  other  shapes.  Teflon 
.sheets  can  be  supplied  in  sizes  as  large  as  48"  square;  Kel-F  .sheets 
and  discs  as  large  as  48"  diameter. 

MaO  Your  btquirhn  to  Dapf.  34,  Pdmyra,  N.  Y.,  or  contact  ooa  of  our 
branch  offko$  $hown  bohw  and  a  Garlock  raprasantotfva  will  call. 


TM  OARIOCK  PACKMO  COMPANY,  PAIMYIA,  NIW  YOtK 
•rwidi  OWcMi  BclUmor*.  Dirmituham,  Boaton,  Buffalo,  Cbiragn,  CiiKinnati,  Clcre> 
land,  DenvfT,  Dat^t,  Uouiton,  Koa  Anerkw,  Nrw  Orkana,  Nrw  York  City,  Phila* 
drlphia,  Pitt^r^,  Portland  (Orr.),  Salt  Lake  City,  San  Franciaco,  St.  Louia, 
SMttk,  Spokane,  Tulaa. 

In  Cnnodni  Tlio  0»lack  Pncfcli^  Co.  al  Canada  Ud.,  TaranM,  Onl. 

Brandi  Offiaaa:  Calgary,  Hamilton,  Montreal,  Vancouver,  Winnipeg 
*du  Pont'a  tradeaMrk  for  ita  tetrafluorelhylctie  reain 


tRegiatrrvd  trademark  for  M.  W.  Kellogg  Company'a  triffuorocUoroetlijieiie  polyaMra 


^  ELECTRONS  AT  WORK  (continuad) 

I 

to  8  db  is  generally  quite  satisfac¬ 
tory  for  use  in  average  private 
communication  systems. 

To  select  the  proper  circuit  net 
loss,  several  things  must  be  con¬ 
sidered.  The  microphone  in  a  com¬ 
mercial  telephone  set  gives  con¬ 
siderable  amplification.  If  two 
telephones  are  connected  over  a 
circuit  with  zero  loss,  the  received 
i  speech  will  be  very  loud.  Loss  be- 
I  tween  telephones  can  be  increased 
to  25  to  30  db  or  more  if  the  cir¬ 
cuit  is  not  very  noisy,  and  satis¬ 
factory  conversations  can  be  held. 

In  a  private  telephone  system, 
where  no  telephone  is  very  far 
from  a  switchboard,  and  where 
not  more  than  two  or  three  cir- 
I  cuits  will  ever  be  used  in  tandem 
between  switchboards,  the  net  loss 
:  of  individual  circuits  can  be  6  to 
‘  8  db.  Since  this  is  in  accordance 
with  the  desirable  loss  from  a  cir¬ 
culating  current  standpoint  6  to 
!  8  db  turns  out  to  be  the  optimum 
range  for  such  private  systems. 
This  avoids  the  need  for  adjusta- 
i  ble  balancing  networks,  and  the 
j  overall  performance  of  connec- 
1  tions  involving  from  one  to  three 
such  circuits  in  tandem  through 
switchboards  will  be  quite  satis¬ 
factory  from  a  loss  standpoint. 


Ferrite  AppliE;ation8  at 
I  Microwave  Freipiencies 

By  Dwight  Caswexl 

Cascade  Research  Corp. 

Los  Oatos.  Calif. 

I  Utilization  of  the  unusual  high- 
frequency  characteristics  of  ferrite 
materials  makes  it  possible  to  build 
transmission  lines  that  will  trans¬ 
mit  energy  in  one  direction  and  not 
i  in  the  other,  or  have  different  elec- 
I  trical  lengths  when  measured  in 
I  opposite  directions.  Switches  and 
I  variable  attenuators  can  be  built 
I  with  no  moving  parts,  as  well  as 
j  antennas  that  may  be  electrically 
scanned.’ 

The  ferrites  have  high  resistivity 
which  classes  them  as  dielectrics. 
They  also  exhibit  the  Faraday 
effect,  characterized  by  a  rotation 
of  the  microwave  polarization  when 
a  magnetic  field  is  applied  in  the 
i  direction  of  propagation  or  in  the 
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RCA’s  newest  aid  for  designers 


1500-page  Radiotron  Datign«r*t  Hondbook 
expands  RCA’s  extensive  technical  service 
to  electronic  equipment  designers 

Inspired  and  edited  by  F.  Lang-  practical  viewpoint  of  the  circuit  man. 
ford-Smith  for  engineers,  students,  The  4th  Edition  of  the  Radiotron 
and  experimenters,  this  new  expanded  Designer’s  Handbook  is  a  valuable 

reference — 4  times  bigger  than  any  addition  to  RCA’s  vast  library  of 

previous  Radiotron  Designer’s  Hand-  technical  literature  (which  includes 

book— includes  1000  illustrations,  RCA’s  industry-famous  Application 

more  than  2500  references,  and  hun-  Notes,  Tube  Handbook  HB-3,  Rc- 

dreds  of  useful  circuit  designs,  curves,  ceiving  Tube  Manual,  and  many 

drawings,  and  charts.  Here’s  the  tech-  other  well-known  publications).  Or- 

nical  book  that  treats  circuit  design  der  through  RCA  Commercial  Engi- 

from  both  the  theoretical- mathe-  neering.  Section  42JR.  415  S.  Fifth 

matical  standpoint,  as  well  as  the  St.,  Harrison,  X.  I. 


Other  Indtistry-Fomoua 
RCA  Technical  Publiccrtlona 


RCA  Tube  Handbook  HB-3.  The  bible  of  the 
industry.  Over  3000  pages  of  data  and  curves 
on  RCA  receiving  tubes  and  kinescopes,  power 
tubes,  cathode-ray  tubes,  phototubes,  and 
special  tubes.  Available  on  subscription  basis. 
Price  $13.50,  including  service  for  first  year 


Popular  RCA  Receiving  Tube  Manual— 
RC-16.  Latest  data  on  more  than  330  receiv¬ 
ing  tubes,  including  miniatures  and  kine¬ 
scopes.  Tube  theory  for  the  layman.  Includes 
application  data,  circuits,  etc.  Price  SO  cents. 


Quick-reference  data  booklets— Power  and 
Gas  Tu^s  PG-IOIA  (IS  cents);  Phototubes, 
Cathode-Ray  and  Special  Tubes  CRPS-102A 
(IS  cents);  Receiving  Tubes  for  AM,  FM,  and 
TV  Broadcast  #1275-F  (15  cents);  RCA  Inter¬ 
changeability  Directory  of  Non-Receiving 
Electron  Tubes  ID-1020  (15  cents);  RCA 
Power-Tube  Fittings  PTF-1012  (25  cents); 
RCA  Preferred  Tyjjes  List  PTL-501B  (Free). 
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FIG.  1 — Unldircciional  transinUtion  lin* 
UMB  nonr«ciprocal  i*Rtt*  rotator  to 
bring  war*  coining  irom  unwontod 
diroction,  into  lino  with  war*  typo 
absorbor 


APPLICATION 


opposite  direction.  The  rotation  of 
the  microwave  field  is  determined 
by  the  direction  of  the  magnetic 
field  and  is  independent  of  the  di¬ 
rection  of  propagation  of  the  micro- 
wave  energy.  This  is  a  non-recip¬ 
rocal  effect.  In  a  reciprocal  device, 
rotation  of  the  microwave  field  is 
related  to  the  direction  of  propaga¬ 
tion  rather  than  a  direction  in 
spAce,  The  amount  of  rotation  is 
a  function  of  the  magnetic  field  ap¬ 
plied  to  the  material 

The  Faraday  effect  is  caused  by 
the  interaction  of  electron-mag¬ 
netic  moments  of  the  ferrite  with 
the  applied  magnetic  field.  A  plane- 
polarized  wave  passing  through  a 
material  can  be  resolved  into  two 
circularly-polarized  waves  of  op¬ 
posite  rotation.  Normally  the  in¬ 
dex  of  refraction  of  these  two 
waves  is  the  same,  so  they  may  be 
combined  at  any  point  and  a  plane 
wave  of  unaltered  polarization  is 
obtained.  However,  for  materials 
exhibiting  the  Faraday  effect,  the 
index  of  refraction  for  waves  prop¬ 
agated  in  the  direction  of  the  mag¬ 
netic  field  is  different  for  the  two 
circularly  polarized  components. 
When  these  circularly  polarized 
components  are  combined  a  plane 
wave  will  result,  but  the  plane  of 
polarization  will  be  found  to  rotate 
as  the  wave  progresses  through  the 
material. 

Un {directional  Transmission  Line 

The  rotation  of  a  plane-polarized 
wave  in  a  cylindrical  waveguide  is 
always  in  the  same  direction  with 


FOR  EMPLOYMENT,  VECO  ! 

Thermistors,  Varistors,  and  Gas  Ana!- 
ysis  Cells  would  be  well  able  to  support  such 
extraordinary  self-representation.  The  unique 
characteristics  of  VECO  semiconductor  devices  present 
a  challenge  to  equipment  designers  to  take  advantage  of 
countless  new  possibilities  for  the  measurement  and  control  of 
thermal,  electrical,  and  physical  energy. 

VECO  THERMISTORS'  electrical  resistance  varies  extensively 
with  relatively  minute  thermal  changes.  They  are  made  in  the 
forms  of  rods,  discs,  washers,  and  beads,  and  stocked  in  a  wide 
range  of  temperature-resistonce  characteristics  —  can  also  be 
produced  in  quantity  to  your  requirements. 

Where  unusual  problems  in  thermal  conductivity  or  temperature 
control  may  require  laboratory  development  of  radically  new 
types  of  Veco  Thermistors,  with  associated  circuits,  VECO  RE¬ 
SEARCH  AND  MANUFACTURING  KNOW-HOW  ARE  AVAIL¬ 
ABLE  ON  CONTRACT. 

A  request  on  business  stationery  will  bring  you  the  VECO  DATA 
BOOK  containing  specific  technical  information,  characteristics, 
and  applications. 

VECO  VARISTORS  react  instantaneously  to  current  or  voltage 
changes,  and  have  innumerable  uses  such  as  arc  suppressing 
and  regulating  source  voltages.  They  are  electrically  stable,  do 
not  polarize  and,  in  proper  use,  do  not  age. 

VECO  GAS  ANALYSIS  CELLS  employ  Veco  glass-coated  Ther¬ 
mistors  as  sensing  and  reference  elements.  They  are  sturdy, 
compact,  and  accurate  instruments  for  industrial  and  laboratory 
use,  and  can  be  furnished  with  any  desired  reference  gas. 


tNGINitUNC  COMPOHAnOM 
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“For  High- Accuracy, 

Long-Life  Resistors  we  wind 


with  D-H  Electrical  Alloy  Wire'’ 


,,,so  states  INSTRUMENT  RESISTORS  COMPANY,  of  Union,  New  Jersey,  manufacturers  of 
IN-RES‘CO  quality-built  resistors  for  every  electrical  and  electronic  application 


IN'RES-CO  resiscors  are  wound  to  meet  the  most  critical  re* 
quirements  without  excessive  cost;  standard  inductive  and  non- 
inductive  units  are  available  in  resisunce  ranges  from  0.01 
ohm  to  several  megohms -with  power  ratings  from  a  fraction 
of  a  watt  to  10  watts.  Included,  are  types  especially  suited  to 
counter  excessive  humidity,  fungus,  space  limiutions,  and 
temperature  rise. 

Says  Instrument  Resistors  Company:  "For  23  years,  we 
have  devoted  our  facilities  exclusively  to  the  development  and 
manufacture  of  quality  resistance  components.  The  fact  that 
today,  with  such  a  wealth  of  experience  to  our  credit,  we 
specify  Nichrome,  Karma,  and  D-H  Manganin  wire  for  wind¬ 


ings,  constitutes  the  strongest  endorsement  we  can  offer  of 
these  Driver-Harris  products.” 

Nichrome*,  Karma*,  and  D-H  Manganin  deliver  top-level 
performance- their  characteristic  electrical  and  physical  prop¬ 
erties  remaining  unchanged  even  under  exceptionally  exacting 
operating  conditions.  They  are  ready  to  go  to  work  for  yom, 
too-as  are  more  than  80  other  Driver-Harris  alloys.  Profit  by 
consulting  with  us.  We  shall  be  glad  to  nuke  recommendations 
based  on  your  particular  needs  .  .  .  and  are  confident  we  can 
meet  your  resistance  requirements  with  D-H  alloys  that  will 
assure  the  best  possible  results. 


iW  Mitt. 


*TJa.  Rat.  U.  S.  Raf.  Off. 


Nlrtirome  and  KARMA  ar*  produced  only  by 

Driver-Harris  Company 

HARRISON,  NEW  JERSEY 

8RANCHiS:  Chlcofe,  Detroit,  ClevokMid,  les  Angolot,  Son  FroneiKe 
In  Canada  I  The  8.  GREENING  WIRE  COMPANY,  Ud.,  Hamilton,  Ontario. 


MAKERS  Of  THE  MOST  COMPLETE  LINE  OT  ELECTRIC  HEATING,  RESISTANCE,  AND  ELECTRONIC  ALLOYS  IN  THE  WORLD 
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ELECTRONS  AT  WORK  (CMlinucd) 


FIG.  2 — Woraguid*  with  iarrila  rotator 
producM  oifoct  oi  longer  oloctricol 
length  in  one  direction  by  rotating  wore 
-180  degrees 

respect  to  the  magnetic  field,  inde¬ 
pendent  of  the  direction  of  propa¬ 
gation.  This  in  shown  in  Fig.  1. 
A  vane  type  absorber  is  located  in 
the  input  end  with  the  absorber 
lying  in  a  plane  perpendicular  to 
the  E-field  of  the  input  wave;  in 
this  position  it  does  not  absorb  ap¬ 
preciable  energy.  The  wave  is 
then  passed  through  a  piece  of  fer¬ 
rite  located  in  the  field  of  either  a 
permanent  or  electromagnet  that 
causes  a  rotation  of  46  degrees.  A 
transformer-to-rectangular  wave¬ 
guide  or  other  output  is  provided 
at  the  second  end  at  an  angle  of  45 
degrees  to  the  input.  F^nergy  is 
thus  coupled  out  unattenuated. 
Energy  traveling  in  the  reverse 
direction,  as  shown  in  Fig  IB,  is 
introduced  into  the  cylindrical 
waveguide  at  46  degrees  to  the  in- 
,  put  and  is  rotated  an  additional  45 
degrees  upon  passing  through  the 
ferrite  material.  The  E-field  now 
lies  in  the  plane  of  the  absorber  and 
is  absorbed.  This  unit  is  particu¬ 
larly  useful  in  isolating  the  load 
j  from  a  magnetron  or  klystron 
power  source  with  essentially  no 
power  loss. 

Microuave  Gyrator 

The  gyrator  is  a  microwave 
I  transmission  line  having  an  elec- 
■  trical  length  180  deg  longer  in  one 
direction  than  in  the  other.  In  con¬ 
struction  it  resembles  the  unidirec¬ 
tional  transmission  line  except  that 
the  rotation  introduced  by  the  fer¬ 
rite  material  is  90  degrees  instead 
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dependability  through  extra  value 
features...in  Adlake  Mercury  Relays 


Dependability  is  the  sum  of  many  things  .  .  . 
and  adlake’s  dependability  is  built  on  a  com¬ 
bination  of  plus  features  like  these: 

Potitiv*  leak-proof  soollng — assured  by  the 
use  of  properly  selected  metals  and  glass  com¬ 
ponents  with  properly  matched  thermal  ex¬ 
pansion  characteristics. 

Arc-rosUting  c or omlcs— ceramics  with  great 
temperature-resistance  are  used  to  reduce  any 
destructive  effect  caused  by  the  arc. 

Liquid  morcury  •  to  -  morcury  contacts  —  com¬ 
pletely  eliminate  failures  caused  by  low  con¬ 
tact  pressure,  contact  burning,  pitting  and 
sticking  .  .  .  and  the  inherent  high  surface 
tension  of  mercury  imparts  an  ideal  snap 
action  to  contacts. 

What’s  moro,  every  auiake  Relay  is  abso¬ 
lutely  safe  .  .  .  silent  and  chatterless  .  .  .  and 
requires  no  maintenance  whatsoever.  Get  the 
complete  story  today  .  .  .  write  for  your  free 
copy  of  the  adlake  Relay  Catalog.  The 
Adams  &  Westlake  Company,  1171  N.  Michi¬ 
gan,  Elkhart,  Indiana;  in  Canada,  write 
Powerlite  Devices,  Ltd.,  of  Toronto. 


Type  5000  ADUKE 

Sensitive  Relay  Contact  Normally  Open  or  Closed 


96;L 

•f  MTvipf  At  hoAspwtphas 

lodMlrits  /  * 


THI 


Adams  &  Westlake 


COMPANY 

IsteMislied  Itsr  •  ILKNART,  INDIANA  •  New  Yerli  •  CMce«e 
Menefectwrers  ef  ADLAKI  Hermeticelly  Seeled  Mercery  Relays 
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FIG.  3 — F*rrit«  mlcrowav*  twitch  rotalM 
WOT*  to  Mitcttd  quid*,  tithtr  A  or  B. 
Switch  COB  bo  utod  ot  a  modtilator  by 
Torinq  tho  maqnotic  fiold  prodocinq  tho 
rotation 
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ELECTRONS  AT  WORK 


ININdinO]  OOtIVH 

\  H 

m  i 

Cleveland.  Ohio 

A.-  ' 

These  ELECTRO  AUTHORIZED  OISTRIRUTORS 

make  up  the  greatest  service  organization  'I  " 

in  the  ELECTRICAL  INSULATION  \  / 

INDUSTRY.  ^ 

Today,  design  and  maintenance  engineers  are  confronted  with 
the  job  of  selecting  trouble-free  insulation  materials.  This  task 
is  made  easier  with  ELECTRO’S  dependable  products  plus 
engineering  service  and  availability  through  ELECTRO 
AUTHORIZED  DISTRIBUTORS. 

Manufacturers  of  electrical  equipment  have  two  important 
rights:  (1)  To  use  the  finest  electrical  insulation  materials 
made,  (2)  To  have  the  latest  technical  data  concerning  these 
products.  Electro-Technical  offers  you  both  through  their 
authorized  distributors.  Write  for  information  and  samples. 


of  45  degrees  and  no  absorber  is  re¬ 
quired.  Operation  is  shown  in  Fig. 
2.  A  90  deg  twist  is  provided  so 
that  the  flanges  will  have  similar 
orientations.  If  the  fi'-vectors  en¬ 
tering  and  leaving  the  gyrator  are 
in  the  same  direction  when  the  prop¬ 
agation  is  from  left  to  right,  they 
appear  to  be  an  integer  number  of 
wavelengths  apart.  If  the  propa¬ 
gation  is  from  right  to  left,  the 
directions  of  the  £^-vectors  are  op¬ 
posite,  hence  the  electrical  distance 
appears  to  be  an  integer  number  of 
w’avelengths  apart  plus  180  deg. 
The  difference  in  the  electrical 
length  of  the  line  as  measured  in 
the  two  directions  is  180  degrees 
plus  an  integer,  with  the  integer 
normally  equalling  zero. 

Microwave  Switch 

Operation  of  the  microwave 
switch  is  based  on  the  rotation  of 
the  plane  of  polarization  of  the 
microwave  energy  as  a  function  of 
the  applied  magnetic  field.  This  is 
illustrated  in  Fig,  3.  With  no  mag¬ 
netic  field,  guide  A  is  excited  so 
that  energy  is  propagated  in  this 
guide  and  not  in  guide  B.  If  a 
magnetic  field  is  applied  such  that 
the  plan  of  polarization  is  rotated 
90  degrees,  then  guide  B  is  excited 
and  energy  is  propagated  in  this 
guide  rather  than  in  guide  A. 
Switching  action  is  thus  accom¬ 
plished. 

Microwave  Modulator 

The  modulator  is  similar  to  the 
microwave  switch  except  that  an 
absorber  is  placed  on  the  output  of 
one  of  the  guides.  The  output  in 
the  other  guide  may  be  modulated 
by  varying  the  applied  electromag¬ 
netic  field.  In  actual  practice  a 
vane  type  absorber  and  a  single- 
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LOWREY 


ORGANO  TONE  CHASSIS 

loud-tp«ak»r  ond  tub*  cHoctlt 
with  ov*r  500  ftrodleyuniti. 


BRADLEYUNITS  are  rated  at  70C 


not  40C 


Molded  fixed  resistors  are  usually  rated  at  an  ambient 
temperature  of  40C,  but  Bradleyunits  are  rated  at  70C. 
They  will  operate  at  full  rating  for  1,000  hours  with  less 
than  5  per  cent  resistance  change. 

Bradleyunits  need  no  wax  impregnation  to  pass  salt 
water  immersion  tests.  The  resistor  leads  are  differentially 
tempered  to  prevent  sharp  bends. 


The  Electronic  Piano-Organ 

uses  over  500  Bradleyunit  Resistors 

Lowrey  Organo  is  the  first  electronic  instrument  to 
produce  organ  tonalities  using  the  keyboard  of 
any  piano  as  the  organ  manual. 

It  has  a  key  switch  frame  mechanism  containing 
60  switches  which  close  and  open  as  the  various 
piano  keys  are  depressed  and  released  by  the 
organist.  The  closing  of  a  key  switch  energizes 
certain  electronic  tubes  producing  organ  tones  in 
single  notes  or  full  chords.  The  piano  tones  may 
be  muted  or  retained  in  combination  with  the 
organ  tones. 

The  Organo  tone  chassis,  at  left,  has  68  tubes 
and  over  500  Allen-Bradley  Bradleyunit  fixed  re¬ 
sistors.  Obviously,  in  a  chassis  of  such  complexity, 
reliability  of  performance  and  stability  of  charac¬ 
teristics  are  basic  essentials.  The  failure  of  a  single 
unit  is  a  serious  matter  .  .  .  particularly  in  an  in¬ 
strument  often  used  for  public  performances  by 
some  of  the  world's  leading  entertainers. 

Bradleyunit  resistors  are  standard  equipment 
on  Organo  electronic  piano-organs  because  they 
are  accurately  and  conservatively  rated  .  .  . 
rugged  in  construction  . .  .  and  with  ample  reserve 
capacity  for  emergencies.  You  can  build  reliability 
into  your  electronic  devices,  too,  by  standardizing 
on  Bradleyunit  resistors.  Send  for  data,  today. 

Allen-Bradley  Co.,  110  W.  Greenfield  Avenue 
Milwaukee  4,  Wis. 


*A-1-3  W«rtt  Irodlaywnitt 


FIXED  &  AD9USTABLE  RA^  RESISTORS 
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ELECTRONS  AT  WORK 


(coatinucd) 


i\jtCTROMIC 


MAGNETIC 
DRUM  STORAGE 
SYSTEMS 


AUTOMATIC  PROCESS 
CONTROL  SYSTEMS 


or  other 
‘  HIGH  SPEED 
DATA  HANDLING 
REQUIREMENTS 


output  waveguide  yields  a  simpler 
design.  This  may  be  used  as  a 
variable  attenuator  by  controlling 
the'  magnetic  held.  It  is  thus  pos¬ 
sible  to  build  a  simple  age  circuit 
at  microwave  frequencies.  One  of 
the  advantages  of  modulation  at 
microwave  frequency  is  that  a  re¬ 
flex  klystron  may  be  operated  c-w 
and  the  output  modulated.  This 
eliminates  the  frequency  modula¬ 
tion  which  occurs  when  a  square 
wave  is  applied  to  the  reflector. 

A  coaxial  microwave  modulator’ 
may  be  built  by  using  a  ferrite  as 
the  dielectric  in  a  coaxial  line.  A 
magnetic  held  can  be  applied  to 
adjust  the  frequency  of  the  reso¬ 
nant  absorption  to  that  of  the  prop¬ 
agated  frequency  thus  controlling 
the  loss  introduced.  This  may  be 
used  as  an  on-off  switch. 

A  microwave  magnetometei"*  is 
similar  to  a  switch  or  modulator 
except  that  the  magnetic  field  is  the 
unknown  quantity  and  either  the 
rotation  or  attenuation  caused  by 
the  ferrite  is  measured.  Continu- 

>  ous  measurement  of  the  magnetic 
field  is  possible.  The  output  can 
either  be  read  directly  or  used  to 
control  the  magnetic  field. 

I  Electrically  Scanned  Antennas 

!  The  index  of  refraction  of  one 
;  circularly  polarized  component  may 
be  varied  as  a  function  of  the  ap¬ 
plied  magnetic  field.  This  can  be 
used  to  alter  the  phase  of  a  received 
signal  by  varying  the  magnetic 
field  applied  to  a  ferrite.  A  micro- 
wave  antenna  may  be  scanned*  by 
adjusting  electromagnetic  fields  to 
produce  phasing  of  the  antenna 
elements,  or  a  microwave  switch 
may  also  l)e  used  to  switch  antenna 
elements. 
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Microwave  Frequency 
Standards 

Standard  frequencies  in  the 
microwave  region  are  obtained  at 
the  National  Bureau  of  Standards 
by  frequency  multiplication  of  the 
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THEY  ALL  STARTED  EQUAL  ...  BUT  ONLY  ONE  WON! 


Yes,  they  all  started  equal  in  this  year’s  Boston  26-mile 
Marathon.  But  only  Keizo  Yamada  WON  in  the  record 
time  of  2  hours,  IK  minutes  and  51  seconds.  Why?  Be¬ 
cause  he  had  the  capacity  to  run  farther  faster. 


So  whether  you  pick  the  midget  CM-15  (2-525  mmf. 
cap)  or  the  mighty  CM-.15  (5-10, 0(K)  mmf.  cap), 
you’re  sure  of  a  winner  ...  in  any  military  or  civilian 
service. 

r= - - — - - - - - - - - — • 

I  Jobbers  and  distributert  aro  roquotlod  to  writ*  for 
I  information  to  Arco  Elortronici,  Inc.,  103  lafayolto 
I  St.,  Now  York,  N.  Y.  —  Solo  Afont  for  Jobbori 
I  and  Distributert  in  U.  S.  and  Canada. 


MOLDED  MICA 


Cl'Klenco 

CAPACITORS 


WRITE  FOR  FREE  SAMPLES 
AND  CATAIOG  ON  YOUR 
FIRM'S  LETTERHEAD 


MICA  TRIMMER 


Foreign  ond  iloctronic  Monwfttcturort  G*t  Information  Diroct  from  oor  loMrt  Doot.  ot  WiMImantiCf  CoffWla 


portion  find  tlo<troni<  Menwfactwrort  wot  Intom 

THE  ELECTRO  MOTIVE  MFG.  CO.,  INC. 


loort  Deal,  at  Willimantic,  Caim. 

WILLIMANTIC,  CONNECTICUT 
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(continued) 


signal  from  100-kc  oscillator  used 
as  a  time  and  frequency  standard. 
The  frequency  of  this  oscillator  is 
measured  to  better  than  one  part 
in  a  billion  by  comparison  with 
other  standard  oscillators  and 
astronomical  observations  made  at 
the  Naval  Observatory. 

The  100-kc  oscillator,  using  a 
Meacham  bridge  circuit,  has  a 
short-time  stability  of  one  part  in 
10“  and  a  long-time  stability  of  10*. 

Two  multiplying  systems  are 
used  to  obtain  the  high-frequency 
standards.  As  a  variable  standard 
conventional  tube  circuits  yield 
frequencies  up  to  several  hundred 
megacycles.  For  frequencies  up  to 
25  kmc,  klystron  multipliers  are 
used.  Keyond  25  kmc  the  standard 
frequencies  are  obtained  by  crystal- 
rectifier  harmonic  generators.  The 
desired  frequency  is  selected 
through  transmission  cavity  filter. 

Fixed-Standard  Method 

The  fixed -frequency  standard, 
the  second  method  used,  gives  a 
higher  output  than  the  variable 
standard  but  sacrifices  versatility. 
The  signal  is  obtained  by  mixing  a 
number  of  standard  frequencies. 
The  strongest  signals  are  obtained 
at  the  following  mixing  combina¬ 
tions:  10-mc  intervals  through 
5,000  me;  50-mc  intervals  through 
25,000  me;  and  250-mc  intervals 
through  40,000  me.  The  klystron 
amplifiers  and  multipliers  used  are 
placed  in  a  temperature-regulated 
oil  bath  and  are  operated  well  be¬ 
low  their  ratings  in  order  to  obtain 
good  power  stability  and  long  life. 

When  relatively  high  power  out¬ 
puts,  on  the  order  of  one  milliwatt, 
are  needed,  c-w  klystron  oscillators 
are  synchronized  with  the  standard 
o.scillator.  There  is  some  loss  of 
precision  with  this  method. 

In  calibration  of  secondary 
standards  the  signal  from  the  prim¬ 
ary  standard  and  the  output  of  the 
secondary  standard  are  applied  to  a 
crystal-diode  mixer  that  generates 
all  the  sum  and  difference  combina¬ 
tions  of  the  signals  inserted.  The 
signal  wanted  is  selected  by  a  tun¬ 
able  transmission  filter.  The  result¬ 
ing  intermediate  frequency  is  fed 
to  a  spectrum  analyzer  and  the 
matching  sections  are  adjusted  for 
I  maximum  signal  strength. 


k#  ffl  Sansamo  HUMIDITITE*  Mica 
Capacitors  are  avaiiabie  in  Quantity 


When  Sangamo  HUMIDITITE  Molded  Mica 
Capacitors  were  first  put  on  the  market,  the  great 
interest  shown  in  these  remarkably  moisture  re- 
sistant  capacitors  ffur  exceeded  our  expectations. 
We  have  increased  our  manufacturing  facilities  and  our  production 
capacity  . . .  initial  demands  have  been  met . . .  and  we  can  now 
handle  quantity  orders  for  Humiditite  Micas  with  full  assuTEuice 
that  delivery  reqviirements  will  be  met. 


Humiditite  is  the  very  effective  new  plastic  molding  compound,  devel¬ 
oped  by  Sangamo,  that  gives  Sangamo  Mica  Capacitors  moisture 
resistance  properties  far  superior  to  any  others  on  the  market. 
Sangamo  Humiditite  Micas,  under  the  standard  moisture  resistance 
tests  described  in  MIL-C-5A  (proposed)  Specification,  tested  in  excess 
of  60,000  megohms — more  than  500  times  the  specification  requirements. 
Humiditite  is  just  another  example  of  the  advanced 
engineering  that  enables  Sangamo  to  meet  the  existing 
and  future  needs  of  the  electronic  industry.  For  addi- 
tional  information  about  HUMIDITITE,  write  for 
Engineering  Bulletin  No.  TS-111. 
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TELEPHONY 


F()r  years  the  accepted  way  to  connect  wires  to  telephone  appa¬ 
ratus  was  with  solder.  Now,  Bell  Laboratories  engineers  have  discov¬ 
ered  how  to  make  connections  faster  and  better— without  solder. 

Solder,  they  reasoned,  wouldn’t  be  needed  if  wire  and  terminal 
could  be  kept  tightly  pressed  together.  But,  for  economy,  this  had  to 
be  done  with  the  wire  alone— without  complicating  screws  and  springs. 

They  found  the  answer  in  using  a  properly  .dimensioned  terminal 
with  sharp  edges  . . .  whipping  the  wire  around  it  under  high  tension. 
Tbe  terminal  bites  into  the  wire,  locking  it  securely  into  position.  There¬ 
after  the  squeezed  edges  maintain  a  contact  pressure  of  at  least  15,000 
pounds  per  square  inch— even  under  vibration  that  cracks  soldered  joints. 

The  new  connections  can  be  made  in  half  the  time— a  big  money- 
saver  in  the  billion  connections  that  Western  Electric  makes  each  year 
for  the  Bell  System.  It’s  another  example  of  the  way  Bell  Telephone 
Laboratories  works  continually  to  keep  costs  low. 

BELL  TELEPHONE 
LABORATORIES 

IMPnOVINQ  TELEPHONE  SERVICE  FOR  AMERICA  PROVIDES 
CAREERS  FOR  CREATIVE  MEN  IN  MECHANICAL  ENQINEERINQ 


Cross  section  of  solderless  connection.  Note 
terminal  biting  into  wire.  In  a  six-turn  con¬ 
nection  there  are  at  least  20  clean  contact 
areas  impervious  to  moisture  and  corrosive 
gases,  offering  current  a  low  resistance  path. 


Power  tool  whips  wire  on  terminal  in  fraction 
of  a  second.  There  is  no  heat  which  could 
damage  miniature  components  ...  no  dropped 
solder  or  wire  clippings  to  cause  trouble  later. 


Want  more  informotionr  Use  post  cord  on  toil  pogo. 
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Aggembling  for 
Dip^Soldering 

To  GUIDE  OPERATORS  who  insert 
leads  of  component  parts  in  the 
tubular  terminals  of  the  dip-sold¬ 
ered  subassembly  used  in  .some  GE 


Annealing  Nickel-Clad  Copper  Wire 

CkiNSTANT  WIRE  SPEED  through  proximately  the  size  of  automobile 
an  electric  annealing  furnace  is  wheels,  are  located  under  the  work 
achieved  by  using  rubber-covered  table  and  are  on  shafts  driven 
pulleys  for  direct  friction  drive  to  through  gear  reducers  by  variable- 
the  wire  on  the  takeup  spools,  in  an  speed  drives.  The  takeup  spools 
annealing  setup  at  Sylvania’s  are  directly  above,  and  individually 
Warren,  Pa.  plant.  The  wires  are  pivoted.  The  spools  rise  as  they  fill, 
pulled  through  the  furnace  from  but  always  turn  at  constant  speed 
racks  of  30  reels  at  the  input  of  the  because  the  rubber  tire  of  the  driv- 
fumace,  which  maintains  a  hydro-  ing  wheel  is  bearing  against  the 
gen  atmosphere  at  1660F  for  heat  wire  on  the  spool.  A  traversing 
treatment  of  0.01-inch  diameter  head  in  front  of  each  spool  is  worm- 
nickel-clad  copper  wire  used  in  tube  driven  from  the  main  drive  shaft; 
manufacture.  these  heads  therefore  oscillate  to 

The  rubber-covered  wheels,  ap-  wind  the  wire  back  and  forth. 


InMrting  tmoU  parto  in  ponol  Ml  Into 
motol  cantor  on  moving  convoyoi  Uno. 
Sampto  panoU  bong  from  ovorhoad 
wlro.  Aftor  all  parto  havo  boon  liuortod. 
convoyor  brings  ponol  ovor  pool  of 
molton  soldor.  and  air  cyllndors  bring 
up  soldor  pot  to  soldor  oil  lolnto  slmul- 
tanoously 


television  receivers,  a  sample  panel 
is  kept  in  front  of  each  work  posi¬ 
tion.  Only  the  parts  that  are  to 
be  inserted  at  a  particular  position 
are  mounted  on  the  sample  panel.  * 
A  stranded  steel  cable  running 
the  length  of  the  assembly  line  just 
over  the  heads  of  the  operators 
serves  to  support  the  panels,  as  well 
as  schedule  cards  and  other  records 
applying  to  the  job  that  is  on  the 
line.  Wide  spring  steel  paper  clips 
slide  along  this  line  and  serve  to 


CoactoatgpMd  wlr«-pvUtag  onangMiMil  for  spooBiig  30  tadlvldual  wlroo  slmal- 
tCBMOoaly  oHoi  aanoallag  la  furaoca  la  backgrouad 
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hey,  CH'Ef 


««HTS  »  Y"®*'*'* 
without 


Whether  it’s  shelb  or  beads  —  or  good 
old  American  dollars,  for  that  matter  — 
you  just  can’t  operate  successfully 
without  showing  a  profit.  That’s  why 
so  many  progressive  companies  depend  on 
Kester  quality  and  performance  to 
insure  maximum  results  in  production  at 
the  lowest  possible  cost.  And  we’ll  bet 
Kester  Solder  can  mean  more  "wampum” 
in  your  "wigwam,”  too! 

An  •nginnnmd  odoptoffon  can  ba  mod*  to 
your  rpocifk  roquiromontc  wHh  Kottor  "44"  Roun, 
“Ro^n-fWo"  or  Mattie  Roiin-Coro  Soldor . . . 
variod  cor*  tint  or  flux-contontt  an  ayailabi* 
in  many  diffonnt  diamotort. 


SOLDER  COMPANY 

4204  WRIGHTWOOD  AVENUE,  CHICAGO  39.  ILLINOIS 
NEWARK  5,  NEW  JERSEY  •  BRANTFORD,  CANADA 
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grip  either  panels  or  cards. 

Since  the  leads  of  most  parts 
have  been  cut  and  preformed  in 
preliminary  operations,  operators 
are  able  to  insert  parts  rapidly.  To 
facilitate  reaching  for  parts,  spe¬ 
cial  metal  parts  bins  with  larger 
openings  are  used  on  the  mechan¬ 
ized  dip-solder  assembly  lines. 

Taking  Temperature  on 
Life  Runs 

To  OBTAIN  temperature  readings 
conveniently  during  life  tests  of  a-c 
motor-starting  capacitors,  ordinary 
glass  thermometers  are  fastened 
to  the  capacitor  housings  with 
masking  tape.  Each  thermometer  is 
positioned  for  maximum  ease  of 
reading  before  being  taped. 

In  this  particular  test,  full  115- 
volt  a-c  line  voltage  is  applied  for  i 


Moth  Balls  Protect 

To  PREVENT  SILVER-PLATED  compo¬ 
nent  parts  of  r-f  coaxial  tuners 
from  tarnishing  during  pre-assem¬ 
bly  storage.  Motorola  Inc.  of  Chi¬ 
cago  packs  standard  home-variety 


second  every  half  minute.  A  two- 
watt  neon  lamp  is  connected  to  each 
capacitor  to  serve  as  a  failure  indi¬ 
cator  in  the  East  Newark,  N.  J. 
plant  of  Astron  Corp. 


Taking  tnmpnratarn  oi  copadten  on  lU* 
runa  with  tap«d-oa  thannomatora 


Silver-Plated  Cavities 

paradichlorobenzene  moth  balls  in' 
the  closed  containers  used  for  the 
parts.  Unless  protected,  the  heav¬ 
ily  silver-plated  parts  would  tarnish 
quickly  upon  exposure  to  an  indus¬ 


trial  atmosphere  containing  gases 
of  sulphur-bearing  fuels.  Tarnish 
interferes  with  efficient  soldering 
by  induction  soldering  units. 

The  necessity  of  replating  the 
tuned  cavities  for  appearance  after 
soldering  is  eliminated  by  keeping 
the  component  parts  within  the 
vapor  of  the  moth  balls.  Immedi¬ 
ately  following  the  soldering  and 
assembly  a  protective  lacquer  is 
applied.  If  applied  before  solder¬ 
ing,  this  lacquer  would  interfere 
with  soldering. 

Masking  Capacitor  Ends 
for  Molten-Metal  Spray 

To  PROVIDE  a  solid  metallic  surface 
to  which  connecting  leads  can  be 
soldered,  the  ends  of  metallized 


Applying  moiking  top*  to  prSTont 
■praynd  moltra  mated  irom  antiraly  cor- 
•ring  ands  oi  m»tallU*d  paper  capacitor 
onlta.  Simple  wood  stand  on  bench, 
anchored  by  weight  oi  solder  spool 
supports  rolls  oi  tape 

paper  capacitor  units  are  sprayed 
with  molten  metal.  Since  impreg¬ 
nating  compound  must  be  able  to 
penetrate  between  the  layers  of  foil 
in  a  subsequent  process,  it  is  neces¬ 
sary  to  leave  a  portion  of  each  end 
exposed. 

This  problem  is  sedved  at  the 
Pyramid  Electric  Jo.  plant  in  North 
Bergen,  N.  J.  by  the  use  of  masking 
tape.  Before  being  sprayed  with 
metal,  the  capacitor  bodies  are 
placed  in  a  box-like  band  of  cor¬ 
rugated  cardboard  so  that  both  ends 
of  the  bodies  are  accessible.  Pieces 
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00,000 

C.T. 

+S 

li2 

0 

» 

0 

±2  DO 
30-10000 

DM-12 

PMA  S 

Stafla  trtaSa  plato 
to  paaA  pall  erMt 

1^,000 

OO/WO 

C.T. 

+S 

lt2 

2 

2 

±2  oe 
200-10000 

DM12 

PMA  e 

Mofla  tnaSa  plato 
to  aailtl^  llaa 

19/wo 

90/200/900 

+• 

9.4Sil 

0 

0 

±2  oe 
30120000 

DM-12 

PMA  7 

Slafla  trMa  plato 
to  nattipla  llaa 

19,000 

90/200/900 

+S 

9.40:1 

2 

2 

±1  oe 
200-10000 

DM-12 

PMA  S 

Paali-pall  tiloda 
platoa  to  awltlpla 
llaa 

90,000 

C.T. 

90/200/900 

+0 

7.79:1 

2 

0.29 

±2  DO 
30-20000 

OM-12 

PMA  S 

Cryttol  ailha  or 
to  awltlpla 

00,000 

90/200/900 

+S 

11:1 

0 

0 

±2  oe 

30-20000 

OM-12 

PMA  10 

Mliiag  ar  atatcAlaf 

90/200 

90/200/900 

+e 

1:1.90 

0 

0 

±2  oe 

30-20000 

DM-12 

PMA  It 

Parallal  FaaS  Raactor  40  Ay.  3  aw 

*  1  anr.  rafaraaea  laaal. 

4c, 

3900  alaat  D.C. 

rcalatoaca 

OM-12 

Send  fer  cempiefe  cotaied  on 
^  Freed  instniments  end  Trentfermort 


No.  1310 
Null  Detector  A 
Vacuum  Tube  Voltmeter 


Meet  the  Redheads*., 
tops  for  tape  recording 


See  how  the  latest  additions  to  the  Brush  family  of  magnetic 
recording  components  can  improve  your  tape  recorders! 

The  BK-1090  record -reproduce  head  has  the  standard  track 
width  designed  for  dual  track  recording  on  %  inch  tape.  It  pro¬ 
vides  unusually  high  resolution  and  uniformity  over  an  extended 
frequency  range.  Cast  resin  construction  assures  dimensional 
stability,  minimizes  moisture  absorption,  and  affords  freedom  from 
microphonics.  Its  balanced  magnetic  construction,  precision 
lapped  gap.  Mu-metal  housing,  and  single-hole  mounting  provide 
important  design  advantages. 

The  BK-1110  erase  head  has  the  same  basic  construction  as  the 
companion  record -reproduce  unit.  Its  outstanding  feature  is  its 
efficient  erasing  at  low  power  consumption— less  than  *4  voltampere. 


Investigate  these  new  “Redheads”  for  your  magnetic  recording. 
Your  inquiries  will  receive  the  attention  of  capable  engineers. 
Write  Brush  ICIectronics  Company,  Department  K-10,  3406  Per¬ 
kins  Avenue,  Cleveland  14,  Ohio. 


BRUSH  ELECTRONICS 

INDUSTSUl  ARD  SrStARCH  IRSTROMCRTS 
miO-CLECTRiC  MATIRULS  *  ACOUSTIC  DEVICES 
MA6NETIC  RCCOROIN6  COUIRMENT 
ULTRASONIC  EOUIRMENT 


COMPANY 

ThiBnai  DntUpmtnt  CtL 
SnuA  SUetmia  Campanr 

M  «■  Bull  •/ 

S  Clm’tf  OrRvraliM. 


MODUCTION  TECHNIQUES  (eonlmucd) 

of  rolled  cardboard  are  used  to  fill 
out  empty  spaces  and  prevent  the 
molten  metal  from  getting  on  the 
sides  of  the  bodies.  The  box  is  then 
set  on  a  wood  jig  that  supports  it 
at  an  angle  within  easy  reach  of 
the  operator.  Strips  of  quarter-inch 
masking  tape  are  placed  across  the 
ends  of  the  capacitors  in  such  a  way 
that  a  strip  goes  acrass  the  center 
'  of  each  end.  The  strips  are  anchored 
'  to  the  sides  of  the  box,  and  are 
j  easily  pulled  oT  after  spraying. 

Water-Cooled  Setup  for 
Silver  Brazing 

An  improvised  lathe  driven  by  an 
electric  motor  rotates  a  length  of 
I  copper  tubing  slowly  during  the 
operation  of  silver-  brazing  brass 
ferrules  to  the  ends  of  the  tubing. 
Water-cooling  arrangements  pre¬ 
vent  h'at  from  traveling  far  in 
either  direction  from  each  joint. 

In  the  operating  procedure  de- 
I  vised  by  Weller  Mfg.  Co.  for  its 


j  Setup  for  brosliig  forruloR  lor  copper 
tubing.  Air  cyllader  at  toiletock  end 
of  lathe  is  operated  by  foot  pedal  to 
move  toiletock  in  and  out  for  easy  lood- 
ing  and  unloading. .Operator  applies 
silver  solder  flux  s^th  inexpenslTe 
point  brush  while  tubing  Is  rototinq 
slowly  niuler  the  flames  of  the  two 
acetylene  torches,  which  can  be  swung 
out  of  the  way  when  the  desired  flow 
I  of  solder  occurs 


242 


West  mer«  informotien?  Uw  pest  csrd  or  letl  peec 


October,  1953  —  ELECTRONICS 


X  oday,  more  than  ever  before,  lower  production  costs,  con¬ 
sistent  quality  and  delivery-on-time  are  the  tools  to  meet  compet¬ 
itive  selling.  And,  H£LDOR  can  be  your  answer  ...  if  you  use 
hermetic-seal  bushings,  cans  and  covers  built  to  meet  MIL-T-27 
or  commercial  specifications. 

Many  a  prominent  manufaaurer  of  elearonic  components 
today  uses  Heldor’s  assembly  service— bushings  assembled  to 
covers  and,  in  many  cases,  all  operations  through  the  final 
hermetic  sealing'—  to  effect  further  production  savings. 

If  you  are  cost-conscious  and  quality-minded,  it  will  pay 
you  to  send  us  your  specifications  (or  prints).  Our  quotation 
will  amaze  you.  Do  it  today! 


HELDOR  MANUFAaURING  CORPORATION 


MAIL  COUPON  TODAY 

Please  send  dau  on;  □  Cans 

□  Assembly  Serviae  □  Bushings 

Name . Tide . 

Company  . 

Address  . 


HELDOR  BUSHING  &  TERMINAL  CO.,  INC. 

238  Lewis  Street  •  Paterson,  N.  J. 
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Wont  inert  informotien?  Use  post  car4  on  lost  po|«. 


T  M'^G.CC 


'’£LAY 
»T.  NO.  R115B. 


CCIL  '  cCNT  CT} 
IStOMlU.  JAJCVtH. 
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PRODUCTION  TECHNIQUES 


now  even 


Hcadatock  rad  of  lotho,  ohowtaiQ  lort^ 
In  foroQTOund  and  stroom  of  cooling 
walor  dlroctod  onto  coppor  tubing  at 
right  'Of  flonio.  Aluminum  whool  rotat¬ 
ing  In  water  at  loft  of  Homo  cooU  ond  of 
braH  lorrulo.  to  proTont  Intomal  throada 
from  oxidlaing 


plant  in  Bayamon,  Puerto  Rico, 
the  operator  assembles  the  brass 
ferrules  and  ring-shaped  silver 
solder  preforms  on  a  length  of  tub¬ 
ing,  inserts  the  tubing  between 
aluminum  discs  on  the  headstock 
and  tailstock  of  the  lathe,  then  ap¬ 
plies  silver  solder  flux  to  each  joint 
with  a  brush  as  the  joints  are 
heated  by  oxyacetylene  torches.  The 
discs  rotate  in  pans  of  cold  water 
and  thereby  serve  to  draw  heat 
away  from  the  ferrules.  An  electric 
motor  drives  the  lathe  through  a 
gear  box  and  speed-reducing  belt. 

The  water-cooling  arrangement 
is  used  to  prevent  the  intense  heat 
of  brazing  from  discoloring  the 
ferrules  and  tubing,  and  to  prevent 
the  internal  threads  of  the  ferrules 
from  oxidizing.  A  stream  of  cold 
water  is  directed  at  each  end  of  the 
copper  tubing  about  an  inch  away 
from  its  torch  flame.  Thus,  at  each 
joint  an  aluminum  disc  keeps  the 
ferrule  end  cooled  on  one  side  of 
the  flame  and  the  water  stream 
cools  the  tubing  on  the  other  side  of 
the  flame. 

After  brazing,  the  tubing  is  bent 
to  form  the  single-turn  secondary 
winding  for  the  Weller  soldering 
gun. 


New  CHARACTERISTICS  enginewed  into  famous  “Diamond  H”  Series 
R  Relays  have  now  broadened  their  adaptability  for  such  applica¬ 
tions  as  guided  missiles,  jet  aircraft,  fire  control  and  fire  detection, 
radar,  communication,  high  speed  camera,  geophysical  and  computer 
apparatus  .  .  .  wherever  positive  operation  is  demanded  under 
critical  conditions. 

A  4PDT  hermetically  sealed,  miniature  aircraft  relay  basically,  they 
are  now  also  available  DPDT  with  two  independent  coils,  either  or 
lx)th  of  which  will  operate  the  units. 


loading,  life  expectancy  is  10 
million  cycles  or  better. 

Operating  time  is  10  ms.  or  less; 
drop  out  time  3  ms.  or  less. 
Coil  resistances  up  to  35,000 
ohms  are  standard;  to  50,000 
ohms  available  for  special  units. 
Sensitivity  approaches  100  mw. 
at  30  “G  operational  shock  re¬ 
sistance.  Inter-electrode  capac¬ 
itance  is  less  than  5  mmf.  con¬ 
tacts  to  case— less  than  2/3  mmf. 
between  contacts,  even  with 
plug-in  type  relay  and  socket. 
Vibration  range  is  from  0  to  500 
cycles  per  second  and  upward 
at  15  G”  without  chatter. 


In  their  field  still  the  smallest 
and  lightest,  (1.0  cu.  in.  3.76 
oz. )  combining  highest  opera¬ 
ting  shock  resistance  (to  50  “G" 
and  higher),  widest  tempera¬ 
ture  range  (—65*  to  -f-  200* 
C. )  and  greatest  ability  to  break 
high  currents  and  high  voltages. 
Series  R  Relays  consistently 
operate  over  400,000  cycles 
witlK)ut  failure  at  5  A.  and  go 
3.500  or  more  under  30  A.  at 
.30  V.,  D.G.,  resistive.  They 
carry  voltages  up  to  300  D.C. 
at  4/10  A.  for  more  than  400,- 
000  cycles.  With  low  contact 


All  standard  mounting  arrangements,  including  ceramic  socket,  are 
available.  Uniquely  simple  design  permits  compact  grouping  .  .  . 
and  a  firm  bond  between  relay  and  chassis. 

Designed  to  meet  all  requirements  of  USAF  Spec.  MIL-R-5757B, 
they  far  surpass  many.  Bulletin  R-150,  giving  basic  performance  data 
under  varying  conditions,  is  yours  on  request.  Our  engineers  are 
prepared  to  work  with  you  to  develop  variations  to  meet  your  specific 
requirements.  Tell  us  your  needs. 


Cable  Cutter 


Multiple-conductor  cable  is  cut 
precisely  to  correct  length  with  an 
Amphenol-recommended  procedure 
that  permits  quick  readjustment  to 
any  other  length. 

On  the  front  of  the  bench  allo- 


202  Bartholomew  Avenue  •  Hartford.  Connecticut 
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Let's  talk  Tacnnm 
in  Tonr  planti 


HERE'S  THE  BIG 

KINNEY  PUMP  LINE 

Single  Stage 

Model  DVH  27.20.34  1800  CFM 
Model  DVM  18.14.20  780  CFM 
Model  DVD  14.14.18  486  CFM 

Model  DVD  14.9.18  311  CFM 

Model  DVM  12.8.14  218  CFM 

Model  DVD  8.8.10  110  CFM 

Model  VSD  8.8.11  52  CFM 

Model  VSM  7.7.8  27  CFM 

Model  VSM  5.5.6  13  CFM 


Compound 

Model  CVM  8.6.10  46  CFM 

Model  CVM  5.5.6  15  CFM 

Model  CVM  3534  5  CFM 

Model  CVM  3153  2  CFM 


There's  a  qualified  Kinney  Vacuum  Engineer  in  your  region, 
ready  to  talk  vacuum  in  your  plant.  Call  on  him.  See  how  the  BIG 
LINE  . . .  the  Kinrfy  line  of  vacuum  pumps  can  be  profitably  used 
in  exhausting  lamps  and  tubes,  freeze-drying  pharmaceuticals  and 
antibiotics,  vacuum  metallizing,  vacuum  production  of  titanium 
and  other  miracle  metals,  vacuum  fumigation  and  impregnation  — 
and  in  the  countless  other  ways  vacuum  serves  industry  today. 
Kinney  Manufacturing  Co.  —  manufacturers  of  vacuum  and  liquid 
pumps.  Boston,  New  York,  Chicago,  Detroit,  Cleveland,  Atlanta, 
Pittsburgh,  Philadelphia,  Los  Angeles,  Charleston  (W.  Va.),  Hous* 
ton.  New  Orleans,  San  Francisco,  Seattle,  and  foreign  countries. 


e^rs 


n  LNEW  MECHANICAL 

1  BOOSTER  PUMP 

m  GAS  BALLAST  (  f  Tuu^.^! 

when  oppiicob/e  —  N  '  extremely  high  pump- 

I  r  J  Alt  sizes  of  Kinney  ing  speeds  (100C  CFM  at  10  mi- 

-  Vacuum  Pumps  can  be  crons) . . .  low  power  (15  HP) . . . 

equipped  with  gas  ballast  to  particularly  suited  for  metollur- 
assist  in  your  water-oil  contami-  gical  processes  where  large 
nation  problems.  volumes  of  gases  are  liberated. 

FOR  DtTAILS  WRITt  KINNIY  MANUFACTURING  CO., 
3565  WASHINGTON  ST.,  BOSTON  30,  MASS. 
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Weal  me;*  iRfermatioNr  Um  po<t  card  on  lest  pa«c 


SOLID  BRASS  1 
ELECTRONIC 
HARDWARE 
AND  FITTINGS 

for  [ 

Industrial  j 

and  Marine 
Applications 


frtcWM  McliMd  Itni  mN  knu 

t  •  •  pliittf  10  900^  i0^rif00N0tv 

Spherical  Mat  (ball  and  cone 
type).  RF  fittings  including 
ferrules,  adapters,  couplings, 
nuts;  receptacles,  etc.  Made 
in  accordance  with  BuShips 
drawing  RE-49A>501A  for 
UM  wi^  flexible  metal  hose, 
conduit,  tubing,  etc. 

/UpJJ  Mhtry  on  MtnmUrd  or 
spocisi  $nt$.  Loft  disaut  fom 
moods/  Writo  or  pbouo,  todoy. 

HARDWARE  DIVISION 


HOPKINS 


FACTORY:  2002  Lincoln  Ave. 
Altadcna,  Calif.  Sytamoro  8-118^ 
OekM  ia  WASHINGTON,  D.  C. 
aa4  prrKOIT  n 

Wmt  nar*  i)!*;-^otlsn?  Um  post  card  oa  Iasi  paaa. 
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Cuttiag  mnlOpla^onductor  cobla  with 
arbor  proaa  whila  aacond  oporator  holds 
and  of  cabla  agoinsl  stop  in  pracision 
lanqth-maasuring  trough 

cated  for  cable  cutting  is  a  V 
trough  consisting  of  a  length  of 
angle  iron  as  long  as  the  longest 
cable  to  be  cut.  A  section  of  steel 
tape  measure  is  bolted  to  the  inside 
of  this  trough  to  provide  an  accur¬ 
ate,  eEisy-reading  length  scale  for 
the  operators. 

An  adjustable  cable  stop  is  so 
machined  that  it  slides  freely  on 
the  trough  but  comes  down  over 
the  outer  sides  and  hence  cannot  be 
lifted  off.  A  locking  lever-handle 
screw  pushes  a  V-shaped  solid 
metal  stop  against  the  inside  bot¬ 
tom  of  the  trough  to  lock  the  stop 
I  in  position  at  the  desired  point. 

Two  operators  are  needed  for 
I  this  cutoff  arrangement.  One  runs 
1  the  cable  into  the  trough  from  a 
I  reel  off  to  the  left.  The  other  brings 
this  cable  up  to  the  stop  and  holds 
it  there,  after  smoothing  out  any 
irregularities  so  the  cable  lies  flat 
in  the  bottom  of  the  trough.  The 
I  first  operator  now  operates  a  modi- 
i  fled  arbor  press  having  a  slicing 
I  blade  that  gives  smooth,  precise 
I  cutoff  of  the  cable  at  the  desired 
j  point. 

Visual  Inspection  of  Mica 

A  SINGLE  Sylvania  14-watt  day¬ 
light  fluorescent  lamp  mounted 
under  a  sheet  of  frosted  glass 
aenree  as  eui  inspection  table  for 
detecting  defects  in  punched  mica 


ACME  STAR  COMPOUND 

FOR 

Mll-T-27,  GRADE  1 
CLASS  A 
TRANSFORMERS 


A  Raytheon  trontlermcr 
molded  with  Acme  Star 
Compound 

NOTE  THESE 

OUTSTANDING 

ADVANTAGES: 

o  Non-toxic 

•  Non-corrosive 

•  Eliminates  Voids 

•  Thorough  impregnation 

•  Simple  one-phase  molding 
process 

•  Tenacious  adhesion  to  metal 

•  Assures  complete  moisture-* 
proof  seal 

Acme  Star  Compound  also  passes 
Specification  MIL-C-16923  (Ships), 
Compound,  Embedding  (Electronic 
Equipment),  Type  C. 

Exterior  coses  are  not  required,  as 
the  compound  alone  provides  pro¬ 
tection. 


ACME  WIRE  CO. 

NEW  HAVEN,  CONN. 

MAGNET  WIRE  •  COILS 
VARNISHED  INSULATIONS 
INSULATING  VARNISHES 


.  Wont  mart  informotioa?  Um  post  card  o«  lott  pogc. 
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IDEAS  that  started  in  a  BELLOWS 


ONCE  THOUGHT  IMPOSSIBLE 

How  to  raoch  into  o  high  vocuum  tub*  without 
bracking  th*  taol  —  one*  slumpad  many  on 
anginaar. 


NOW  "STANDARD  PROCEDURE" 

Today  Clifford  tuppliat  o  whola  lin*  of  ballowt 
to  moka  o  wida  rang*  of  odiuilmant*  and  tat¬ 
tings  intid*  o  vocuum. 


AND  HERE’S  THE  ANSWER 

Moving  variable  plat*  Intidn  vacuum  capacitor 
wat  th*  problam  tolvad  through  th*  ut*  of 
Clifford  Hydron  ballowt  attambliat  by  Janningt 
Radio  Manufacturing  Company,  talng  laak- 
proof  and  ftaxibla,  Clifford  Hydron  ballowt 
form  a  parfact  taol  for  lha  vacuum  whila  par- 
mining  full  movamant  of  th*  voriabl*  plot*. 


Have  you 
ever  worked 
with  Bellows? 

"Bellows”  haven’t  been  in  the  engineer¬ 
ing  courses  —  but  they  have  help^  to 
solve  .some  of  today’s  knottiest  engineer¬ 
ing  puzzles. 

Clifford  Hydron  Bellows  make  flexible 
hermetic  seals,  permit  extension,  retrac¬ 
tion  and  360*  rotation  with  100%  metal¬ 
lic  seal. 

In  the  electronic  field  Clifford  Hydron 
Bellows  are  used  for  changing  frequency 
inside  magnetron  tubes,  making  adjust¬ 
ments  inside  hermetically-sealed  instru¬ 
ments,  moving  variable  plates  inside 
vacuum  capacitors.  They  are  also  being 
used  as  expansion  chambers  in  mercury- 
filled  wave  guides,  oil  filled  transformers 
and  other  electronic  and  electrical  equip¬ 
ment. 

Clifford  Bellows  come  in  monel,  stain¬ 
less  steel  and  other  metals  having  very 
low  gas  transmission  and  emission  prop¬ 
erties.  They  are  assembled  to  meet  indi¬ 


vidual  r^uirements.  Coupon  will  bring 
you  additional  information. 

CtiKKUKO  Manufacturing  Company, 
119  Grove  Stretd,  Waltham  54,  Massa¬ 
chusetts.  Ditinion  vf  Stuttdard-Thomson 
Corporation.  Sales  offices  in  New  York; 
Detroit;  Chicago;  Los  Angeles;  Waltham, 
Massachusetts. 


CLIPPORD  MANUPACTURINO  COMPANY 
119  Crov*  Straal,  Waltham  54,  Ma»achu«*lt( 

Gantlaman: 

Plaos*  sand  m*  information  on  ballows  opplicotion  for  vacuum  tub*  adiuttmant*.  Alto  fort 

□  Trantmitting  motion  batwaan  two  madiumt  □  Controlling  and  indicating  tamparatur* 

□  Saoling  rotary  ihaftt  or  pocklatt  volvat  □  Transmitting  motion  hydraulically  to  ramota 
points  □  Providing  for  tharmol  axponsion  □  Providing  shock  mounting  or  vibrotion  dampan- 
ing  □  Diffarantiol  prastur*  mointanortca 


Company  Noma. 
No.  and  Straal. . 
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Wont  mar*  infermatiaa?  Ui*  past  card  a*  lost  p*g*. 


PRODUCTION  TECHNIQUES  (continued) 


SqubtbiQ  cmimm  Into  ends  ni  tnbnlor 
popM  copadton  with  hlQb-pnacor* 
cnaml  Qua.  Bocks  ois  faiTSrtsd  ior 
flniaQ  olhw  snds  of  units 


MIRIANK,  CAUPORNU  OAUAS,  TBCAS  PHKAOVHU  7,  PWNSnVANU  DAYTON  X  OMO 

233  South  Third  Strsot  413  FidsUty  Union  725  Widsnw  Buildinq  410  West  Flnt  SIrsst 
lito  Building 

omon  X  MKHIOAN  NMT  YORK  IX  MW  YORK  ORCAOO  It,  RUNOH  CUVIiAND  IS.  OHIO 
311  Cnffls  Btoldln*  .280  Madison  ATonuo  520  M.  Michigan  At*.  Bom  811  Banna  Bnildinf 


LORD  MANUFAaURINO  COMPANY  •  ERIE,  PA. 


TWO 


Frostod  glass  Uluminatod  from  bslow 
permits  inspoction  ior  doisets  lust  os 
lost  os  opsrotor  con  ssporats  mica 
spacers  with  her  nimble  lingers 


Applying  Cement  and  Pitch 

Ends  of  tubular  paper  capacitors 
are  sealed  with  creamy  white 
cement  at  high  speed  in  a  special 
filling  setup  at  Pyramid  Electric 
Co.,  using  60  to  80  lb  air  pressure 


mountings  PROTEa  INSTRUMENTS 
W  ELECTRONIC  ECNHI*MENT 
VIBRATION  W  SHOCK  DAMAGE  •  •  • 


spacers  for  tubes.  The  glass  is  set 
over  a  hole  cut  in  the  bench,  with 
the  lamp  mounted  about  four  inches 
below  the  glass  under  the  bench,  in 
the  arrangement  used  by  Sylvania 
Electric  of  P.  R.  Inc.,  Rio  Piedraa, 
Puerto  Rico. 


RATION  and  shock  are  natural  enemies-~of...electronic^ 
equipment  and  precision  instruments  ...  To  control  the  damage 
which  these  enemies  can  do,  Lord  Vibration  Control  Mountings 
and  Bonded  Rubber  Parts  are  used  to  very  profitable  advantage. 
More  than  a  quarter  century’s  experience  in  dealing  with  vibra¬ 
tion  and  shock  is  yours  when  you  take  advantage  of  Lord  engi¬ 
neering  assistance.  The  result  of  such  consultation  is  full  pro¬ 
tection  for  electronic  units  and  sensitive  instruments  by  correctly 
designed  and  precisely  manufactured  Lord  Mountings  and 
Bonded-Rubber  parts. 


Wml  mor*  iuEwMliM?  Um  mN  ca*4  m  IoM  pop* 


October,  1953  —  ELECTRONICS 


NOW  Available! 


50  watt  -  75  watt  - 100  watt  - 150  watt 
i  (25  watt  available  shortly) 


quality 


approval 


Division  of 
Modol  Enqmoorin^ 
k  Mfy  ,  ln<. 


PRODUCTS 


2tOO  N.  Milwawktt  Avtnu*,  Chicago  II,  III 

Fociery  Hunlmylon,  Indiana 


TRU-OHM  VITREOUS 
ENAMELED  RESISTORS 
>  A  complolt  lino  roody 
^  lor  •Mpmontl  ^ 
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PRODUCTION  TECHNIQUES 


(continue) 


to  force  the  cement  out  of  the 
nozzle  of  a  triggrer-operated  gun. 
The  operator  can  aim  and  control 
the  cement  flow  precisely,  making  it 
easier  to  All  the  end  of  each  unit 
completely  and  smoothly  without 
overflow. 

Capacitors  are  prepared  for  ce¬ 
menting. by  inserting  empty  card¬ 
board  tubes  between  the  two  wood 
strips  of  the  rack,  then  tightening 
wing  nuts  just  enough  to  hold  the 
tubes  in  position.  This  loading  is 
done  over  a  jig  that  centers  the 
tubes  lengthwise.  At  another  posi¬ 
tion,  an  operator  inserts  a  rolled  ca¬ 
pacitor  unit  in  each  tube  and  bends 
its  leads  over  metal  rods.  This 
insures  that  the  rolled  units  will 
stay  in  place  when  the  loaded  rack 
is  turned  over  for  filling  the  other 
end  of  each  capacitor.  The  pres¬ 
sure  tank  utilizes  air  from  the 
master  air  pressure  system  of  the 
plant. 


Production  Control  Chart 

When  daily  production  of  each 
subassembly  for  a  large  electronic 
system  is  plotted  on  a  vertical  bar- 
type  chart,  subassemblies  that  are 
lagging  behind  the  production 
schedule  can  be  seen  at  a  glance. 
The  lowest  bar  also  serves  to  tell 
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Foremoa  Victor  BerlInQieii  increaaee 
helQht  of  bor  lor  terminal  board  No. 
5SM  with  blue  penciL  to  iiKorporate  pre> 
vious  day'i  production  of  thle  unit  of  a 
military  radar  eyatem 
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Are  you  overlooking  the  advantages  of  Corning  metallized  glass  components? 


Corning  Metallized  Glass  induct¬ 
ances  are  noted  for  their  exception¬ 
ally  high  electrical  stability  and  negli¬ 
gible  drift,  characteristics,  even  under 
widely  variable  ambient  tern[)eratures. 
High  Q  is  inherent.  They  can  be  fur¬ 
nished  with  uniform,  variable,  or 
double-pitch  windings  and  for  fixed 
tuned,  permeability  tuned,  or  perme¬ 
ability  tuned  inductance  trimmer  com¬ 
binations.  They  can  be  duplicaterl 
within  very  close  tolerances  in  any 
quantity. 


Corning  Metallized  Glass  Instru¬ 
ment  Windows  are  made  of  tem¬ 
pered  glass  with  a  metallized  band 
on  the  edge.  They  are  easy  to  solder, 
provide  a  perfect  hermetic  seal.  Tem¬ 
perature  and  .humidity  changes  re¬ 
sulting  from  leaks  in  gaskets,  cements 
and  oils  are  virtually  eliminated.  These 
windows  are  available  in  a  numl)er  of 
standard  sizes,  or  can  be  furnished  to 
your  specifications. 


Corning  Film-Type  Resistors  afford 
a  tough  unit  with  unusual  stability 
and  capable  of  withstanding  high 
ambient  and  high  operating  tempera¬ 
tures.  Type  N  has  a  resistance  toler¬ 
ance  of  1%  and  is  capable  of  operat¬ 
ing  at  ambient  temperatures  up  to 
140°  C.;  Type  S  has  a  normal  resist¬ 
ance  tolerance  of  2'  <>  and  is  capable  of 
operating  at  ambient  temperatures  up 
to  200°  C. 


Corning  Metallized  Glass  Tubes 
for  hermetic  encasement  of  capacitors, 
resistors.  Selenium  rectifiers  and  other 
electronic  components  offer  a  number 
of  advantages.  The  metallizing  makes 
possible  a  true  hermetic  seal,  the  elec¬ 
trical  characteristics  of  the  glass  are 
excellent,  transparency  permits  visual 
ins|)ection,  units  are  impervious  to 
moisture,  corrosive  atmospheres, 
molds,  etc.  Available  in  15  sizes  rang¬ 
ing  from  lY*"  to  7"  in  length,  O.D. 
15",  I.D.  .2<)5“". 


Corning  Metallized  Glass  Midget 
Trimmer  Capacitors  have  practi¬ 
cally  zero  temperature  coefficients  in 
the  VHF  range.  Capacity  shift  is  negli¬ 
gible  even  with  widely  variable  am¬ 
bient  temperatures.  They  are  available 
in  standard  types  from  .3  to  12  u.u.f., 
or  can  be  designed  to  meet  your  spe¬ 
cific  requirements.  With  direct  traverse 
trimming,  there  is  negligible  capacity 
shift  under  vibrations,  and  an  abso¬ 
lutely  smooth  capacity  curve. 


Corning  Metallized  Glass  Bush¬ 
ings  and  Standoff  Insulators  are 
ideal  for  high  voltage  applications. 
The  bushings  provide  hermetically 
sealed  insulators  for  high-voltage  ca¬ 
pacitors  and  transformers,  are  avail¬ 
able  in  12  standard  sizes  ranging  from 
25/32"  to  7/32"  in  length.  Installation 
is  fast  and  easy.  The  standoff  insula¬ 
tors  arc  made  of  tenq)ere<l,  low-loss 
dass,  are  completely  nonhygroscopic. 
Both  these  components  can  be  fur¬ 
nished  in  special  sizes  on  order. 


It  will  pay  you  to  investigate  tlw  {wssibilities  of  Corning  MetalUzetl  Glass 
Components.  The  coiifxm  below  will  bring  ^ou  the  detailed  information 
you  need,  or  write  and  give  us  the  details  of  the  apfdieation  you  have  in  mind. 


Corning  Glass  Works 

New  Products  Division  ! 


CORNING  GLASS  WORKS,  Dopt.  EL-10,  Corning,  N.  Y. 

?l«OM  Mild  m«  {nformotlofi  on  Q  Indwcfoncot  Q  Rostitort  Q  Copocitors  Q  Intfrunonf 
Windows  Q  Tubot  Q  Boshinot  Q  Sfondoff  Insulolors. 


0 


^eeuuU  yUiUruorC  d*  | 


Norn# . 

Compony... 
Addrosi  ... 
City . 
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MORE 


CAUDYNI  DOU 

From  time  to  time  vacuum  tube  maniifac* 
turers  and  users  have  asked  us  if  we  make  a 
standard  shaker  system  or  could  build  one  for 
vibration  testing  vacuum  tubes.  The  answer 
is  that  we  do  make  one  and  can  b\iild  others  to 
suit  your  partidUlar  requirements.  The  value 
of  such  a  system  is  obvious  from  both  sales 
and  use  points  of  view. 

VIIRATION  IS  out  lUSINISS 

Calidyne’s  business  is  to  build  shaker  systems 
to  meet  individual  needs.  Wide  frequency 
ranges  are  available.  We  build  shakers  to  do 
frequency  cycled  tests  varying  from  10  to 
1000  cycles  per  second.  These  give  actual 
physical  vibration  in  a  linear  plane.  Accel¬ 
eration  levels  go  up  to  15  g’s  on  table  loads 
of  about  2  pounds.  It  is  possible  to  develop  a 
shaker  that  operates  at  frequencies  up  to 
10,000  C.P.S. 


CALL  ON  CALIDYNI 


If  you  make  or  use  vacuum  tubes  for  computers,  guided  missiles,  radar, 
sonar  or  mobile  applications,  you  must  recognize  the  importance  of  de- 
Iiendable  tubes  proved  by  pretesting.  Outline  your  problem  in  detail 
and  let  us  see  what  we  can  do  with  it.  You  may  then  be  able  to  pretest 
your  \acuum  tubes  for  vibration  before  putting  them  in  the  field. 


SALM  aiSRISINTATIVU  IN  NIW  YORK,  LONO  ISLANO,  NEW  JIRSIY 

C.  C.  E»««l  —  Ractor  2-0091  (N.  YJ  •  Rid«*wee4  6-7R7I  (N.  JJ 
CIIVHANO.  OHIO  MOUTWOOD,  CAURORNIA 


the: 


CALI  DYNE 

. COMPANY 


M.  f.  04«N  Co. 
Rrotpoct  |.6t7l 
DAYTON,  OHIO 
M.  P.  OdoH  Co. 
Oragon  4441 


G.  •.  MHIar  Co. 
Holtrwood  9-430S 

ALRiraUlROUl,  NIW  MEXICO 

G.  I.  Millar  Co. 
Albv^uarqaa  3*1 99R 


7St  MAIN  STREET,  WINCHESTER,  MAUACHUSETTS 


WASMINOTON,  D.  C  PtORIDA  CMICAOO,  lUINOIS  MINNUPOUS,  MINN.  DALLAS,  TEXAS 

P.  R.  Mon  A.  H.  lynch  ond  Anoc.  Hugh  Mordond  Co.  H.M.  Richordton  and  Co.  John  A.  Groan  Co. 

Wo^ay  6-2613  Port  Myon  3-6762  Ambouador  2- 1 333  Ganavo  407S  Dixon  991 S 

ARNPRIOR,  ONTARIO,  CANADA,  Maoturaiaant  Englnaarlng  limNad,  Amprior  400 
WALTHAM,  MASS.,  Robail  A.  Wdtari,  Inc.,  Wolthom  3-6900 


how  many  complete  systems  can 
be  turned  out  with  the  subassem¬ 
blies  already  produced. 

In  the  plant  of  Carlbe  Aircraft 
Radio  Corp.  in  Coamo,  Puerto  Rico, 
this  type  of  chart  is  mounted  on  a 
large  piece  of  plywood  fastened 
to  the  end  of  one  of  the  assembly 
lines.  As  soon  as  production  figures 
for  the  day  are  available,  the  fore¬ 
man  increases  the  heighth  of  the 
bar  for  each  subassembly  in  accord¬ 
ance  with  the  number  of  subassem¬ 
blies  produced  during  the  working 
day.  The  height  of  each  bar  then 
represents  the  total  number  of 
units  produced  to  date.  • 

Cutting  Metal  Tubing 
for  Capacitor  Housings 

Two  METHODS  of  Cutting  metal 
housings  for  hermetically-sealed 
tubular  capacitors  are  employed  at 
the  plant  of  Pyramid  Electric  Co. 
One  method,  used  when  trimming 


ImproTlaRd  lotlw  for  cutting  i&Dlid  tob- 
Ine  to  aixo  for  copacUoi  boiulngs.  Ptm* 
snro  of  cutttng  tool  mokoR  oibor  rototo 
tubing  which  is  loosoly  hold  by  right 
hand  of  oporator 

drawn  cap-shaped  housings  to 
length  for  single-lead  capacitors, 
employs  an  ordinary  metal-working 
lathe  and  a  disk-type  cutoff  tool. 
An  arbor,  grooved  to  the  shape  of 
the  cutting  blade,  is  mounted  in 
the  headstock  of  the  lathe.  The 
drawn  brass  housing  is  placed  over 
the  rotating  arbor  with  the  closed 
end  firmly  against  the  end  of  the 
arbor.  The  cutoff  disk  in  the  tool 
holder  is  then  brought  forward  by 
depressing  a  foot  pedal  to  cut  off 
the  excess  metal.  Pressure  of  the 
cutting  tool  against  the  housing 
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from  2omm  to  6omm  with 


focusing  can  be  remotely  controlled  automatically,  and  Dage 
assures  us  they  can  operate  the  turret  lever  by  push-button 
if  desired. 

In  addition  . . .  the  Pan  Cinor  has  a  standard  "C"  mount . . . 
it  fits  not  only  the  Dage  and  RCA  TV  cameras,  but  can  be 
used  on  a  majority  of  the  16mm  movie  cameras  used  in  stu¬ 
dios  and  industry  today. 

Maximum  aperture  F:2.8.  Focusing  range:  S  feet  to  infinity. 
Diaphragm  stops  to  F:2  2.  Weight,  including  viewfinder,  2.1 
lbs.  All  lens  elements  are  coated.  Complete  ^  ^  ^  — 
with  coupled  viewfinder  for  use  with  16mm  ^44  / 
movie  cameras.  Som  Berthiot  Pan  Cinor  lens 

See  your  Bolex  F ranchUed  Dealer  or  write  for  illustrated 
pamphlet  to:  Sole  U.  S.  Distributors,  Paillard 
Products,  Inc.  100  Sixth  Av*.,  N.  Y.  13,  N.  Y. 


For  broadcast  TV  . . .  Industrial  TV  . . .  open  or  closed  cir¬ 
cuits  . . .  more  stations  and  industries  are  discovering  the 
tremendous  savings  possible  with  this  versatile  lens! 

Introduced  a  year  ago,  it  has  been  a  godsend  to  every  budget¬ 
conscious  purchaser. 

At  last  the  small  station  TV  cameraman  can  follow  action  . . . 
hold  action  . . .  create  action  and  a  virtually  unlimited  variety 
of  special  effects  from  one  camera  position!  Rock-steady 
pictures  are  assured  because  dolly -ins  are  done  optically. 
Zooming-in  for  close-ups  is  a  'must'  in  TV  commercials. 
With  the  Pan  Cinor,  just  a  touch  of  the  turret  lever  . . .  and 
you're  in! 

The  industrial  user  training  his  camera  on  factory  operations 
or  demonstrations  can  re-direct  his  attention  from  close-up 
to  telephoto  from  a  flat-footed  stance.  RCA  reports  most 


Pan  Cinor  Zoon^typa  Ians 
with  coupled  viotcfindar  hma 
standard  “C"  mount.  PiU 
most  16mm  movie  cameraa 
without  modifications: 


(continued) 


PRODUCTION  TECHNIQUES 


"Most  consistent 
shopper’  on  the  market” 


Loth*  Mtup  for  trimming  broM  cops  to 
length.  Altor  making  a  cut.  tbo  operator 
puahea  off  the  ilnlehed  housing  and  the 
waste  metal  with  her  fingers 


gives  the  required  friction  between 
housing  and  arbor  to  get  the  rota¬ 
tion  needed  for  cutting  action. 

The  second  method,  for  cutting 
tubing  to  short  lengths  for  housings 
of  two-lead  capacitors,  uses  a  drill 
chuck  and  motor  mounted  on  a  metal 
plate.  A  short  grooved  arbor  is 
placed  in  the  drill  chuck.  The  foot- 
operated  cutting  disk  works  exactly 
the  same  as  on  the  lathe.  The  length 
of  the  cut  is  governed  by  the  dis¬ 
tance  of  the  cutoff  tool  from  the 
jaws  of  the  chuck.  The  position  of 
the  cutoff  tool  is  adjusted  by  moving 
it  along  a  shaft  parallel  to  the 
arbor,  and  the  arbor  is  then  cor¬ 
respondingly  positioned  in  the 
chuck. 


That's  what  a  lot  of  people  who  use 
vibrators  say  about  the  Honeywell  Syn¬ 
chronous  Vibrator  WG-178. 

They  know  from  experience  that  per¬ 
formance  is  consistent  from  one  unit  to 
the  next^a  most  imporunt  considera¬ 
tion.  This  high  consistency  in  the  per¬ 
formance  of  the  WG-178  is  a  direct 
result  of  the  quality  of  design  and  work¬ 
manship  that  is  a  distinctive  feature  of 
all  products  manufactured  by  the 
Honeywell  Aero  Division. 

Here  are  some  of  the  other  character¬ 
istics  of  the  little  “chopper” ; 

1.  U't  v*r«aril«,  can  be  used  as  a  DC- 
AC  modulator,  or  as  a  rectifier. 

3.  It'*  lonMr- lived,  operating  for  an 
average  of  )00  hours. 

3.  It'*  adiustabla.  Open  and  closed 
times  can  be  varied. 

4.  It'*  lough.  When  shock  mounted 
(in  any  position)  it  exceeds  rigid  Air 
Force  environmental  specs. 

5.  It'*  o  procUien  in*trumont.  Quality 
design  guarantees  exceptionally  clean 
signals. 

If  you'd  like  to  know  more  about  the 
WG-178  Synchronous  Vibrator,  we’d 
be  pleased  to  send  details.  The  address 
is  Honeywell  Aero  Division,  Dept. 
401(E),  Minneapolis  13,  Minnesota. 


Specifications  for 
Synchronous  Vibrator 
WG-178 


Cuil  Supply:  Suagested  supply  voli- 
age  ■*  1 1 S  volts,  400  cp*  for  WG-178A 
and  12.6  volts.  400  cp*  fot  WG-178B 
when  suitable  voltage -dropping  re¬ 
sistors  arc  included  in  the  circuit 
with  the  field  coil. 

Puwar:  Approximately  0.7  watts,  ex¬ 
cluding  the  phasing  circuit. 

ContucI  Rofing,:  Contact  rating  de¬ 
pends  on  circuit  in  which  units  ate 
used.  All  applications  should  be  re¬ 
ferred  to  out  engineering  department 
fot  approval.  The  devices  have  been 
used  in  circuits  with  approximately 
one  milliampete  ( nominal )  current 
and  up  to  volts  dc  supply. 
Environment:  When  usedonashock- 
mounted  chassis  type  mounting  the 
units  conform  to  Spec  4106)B  as 
called  fot  in  AF27SOOD  a*  follows : 
HumMityTesI:  10day(24-hour  cycle). 
Temparuture  Test:  -6}°F.  to  160’F. 
(-54°C.  to  71*C.). 

Altllud*  Test:  ii.OOO  feet. 

VibrotioM  Test:  Up  to  200  cp*  (JG 
maximum).  This  it  a  modified  test. 
Sond  and  Duel  Toet:  As  specified. 
Mildew  Resislpnce  Test:  28  days. 
Salt  Spray  Tael.  SO  hours. 

Welghtt  Approximately  0.5  lb. 


Insulating  Cold>Headed 
Iron  Core*Bobbin 

Use  of  an  iron  core  as  its  own 
bobbin  for  aircraft  relays  elimi¬ 
nated  the  cost  and  other  drawbacks 
of  separate  bobbins  but  presented 
the  problem  of  achieving  adequate 
insulation  between  core  and  wind¬ 
ing.  This  was  solved  in  the  plant  of 
Phillips  Control  C>orp.  in  San  Juan, 
Puerto  Rico,  by  using  split  acetate 
tubing  and  split  fiber-base  plastic 
washers. 

The  flanges  that  serve  to  hold  in 
the  winding  are  cold-headed  on  each 
end  of  the  solid  iron  rod  used  as  the 
relay  core.  One  end  of  the  yore  is 
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<9-E  MIDGET  AND  0-E  IIOHTWEIOHT  IMPROVE  SOLDERING  EPPICIENCY  AND  SPIED  IN  TIGHT  PLACES. 

Now— 2  G-E  Irons  for  Hard-to-solder  Places 


FAST  PRODUCTION 
WITH  THE  G-E  LIGHTWEIGHT 

Quick  heat  recovery  and  easy  handling 
combine  to  give  you  quality  produclicm 
at  high  speed. The  tliin.  -inch  diameter 
shank  allows  easy  srddering  where  a 
bulkier  iron  can’t  reach  or  would 
cause  damage  to  insulation  and  sur¬ 
rounding  parts. 

PINPOINT  ACCURACY 
WITH  THE  G-E  MIDGET 

Soldering  difficult  joints  is  as  easy  as 
writing  with  a  pencil  when  you  use 
the  slender,  l*4-ounce.  6-volt  midget 
iron.  Power  costs  are  cut  to  one-fourth 
those  of  a  regular  iron,  and  tip  heat 
can  be  closely  controlled  with  the  op¬ 
tional  four-tap  transformer. 


BOTH  LIGHTWEIGHT  AND  MIDGET 
IRONS  OFFER  YOU: 

Longer  Service,  Lower  Maintenance 

— Kxtra  long  wearing  Ironclad  tips  re¬ 
sist  pitting  and  corrosion,  giving  you 
longer  service  f«)r  both  high-speed 
repetitive  prorluction  line  soldering  and 
intermittent  work.  General  Electric 
(laInMl*  heaters  provi<le  dependable, 
efficient  operation  throughout  their 
long  life.  The  tip  and  heater  unit  is 
easily  replaced  by  unscrewing  it  from 
the  handle. 

Reduced  Operator  Fatigue — Hiiih 
irons  are  light  in  weight,  well  balanced, 
and  have  comfortable  handles.  F^sv 
handling  helps  cut  rejects  and  increa.se 
operator  speed  and  elliciency. 


SOLVE  YOUR  SOLDERING 
PROBLEMS  TODAY 

For  the  complete  story  on  the  G-E 
Lightweight  and  Midget  soldering  irons 
contact  your  G-E  Apparatus  Sales 
Office  or  Distributor.  Additional  in¬ 
formation  is  yours  by  mailing  the 
coupon  below  . 

Trad«-fiiork  of  Conorol  Eloefric  Compony 

I  I 

i  Saction  C720-n5  | 

I  Ganarol  Elactrie  Co.  I 

I  Schanactody  5,  N.  Y.  • 

I  Plaata  tand  ma  tha  following  bullatints  I 

I  □  For  immadiota  projacl  □  For  rafaranca  I 

I  □  GED-1 383,  G-E  Lightwaight  Soldaring  Iron.  . 

I  nGEA-43190,G-Elndu(trialSoldoringlront.  i 

j  Noma  I 


I  Company . .  | 

I  Addrats . . . . . .._...  I 

I  City..  .  Stota  . .  .  I 

I - J 


com. 


^// co/^h^/oc 


GENERALB  ELECTRIC 
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TtnaUilt  ir«  htrmttlcilly 
uaM  ky  txctmlM  arocm 
MwMpwl  far  Camwa'i  widaly 
acalalaMd  karaMtlcally  aaalad 
ataetrle  caiwactoa. 


iMMlahM  tKt:  1000*  at 


Tha  armatart  (»tafl(tr)  and  ttM 
anvil  ara  hlih  aaality  annaaltd 
Annco  macnatlc  ln|ot  Iran. 


Nylon  cap  pro- 
tacts  tko  tanninalt. 


Moldod  "Silaan"  cap 
protacts  tha  rotarn 


TRUC 

hermetic  sealing 
in  this  new 


CANNON  CfC 
SOLENOID 


For  pressurized  or  corrosion  resistant 
service,  Cannon’s  dc  Solenoids  offer  posi¬ 
tive  hermetic  sealing,  sound  construction, 
painstaking  workmanship  and  high¬ 
est  quality  materials.  A  vitreous  insulat¬ 
ing  material  is  heat-fused  to  shell  and 
contact  terminals,  creating  a  perfect  seal. 
Other  parts  are  silver  brazed.  The  en¬ 
tire  solenoid  is  then  copper-nickel-chrome 
plated  to  insure  complete  coverage,  high 
corrosion  resistance  and  long,  trouble-free 
service.  Solenoid  No.  19760,  above,  the 
first  hermetically  scaled  prcxluct  of  this 
type,  is  built  for  continuous  duty  on  28v 
dc  systems.  Fitted  with  other  coils,  it 
renders  intermittent  duty  as  characterized 
by  the  chart  at  right.  Cannon's  hermeti¬ 
cally  sealed  solenoid  series  reflects  the 
tame  uncompromising  attention  to  details 
of  sound  design,  engineering  and  work¬ 
manship  that  has  made  the  name  "Can¬ 
non"  synonymous  with  "quality”  for  more 
than  38  years.  For  complete  information 
write  for  new  Solenoid  Bulletin  DCS4- 
1933  showing  103  different  assemblies. 
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SOLENOID  STROKE  (INCHES) 


Solenoids  of  the  hermetically  sealed 
19760  series,  through  modification  of  the 
coil  windings,  can  meet  various  charac¬ 
teristics  and  specific  applications  within 
the  linnits  indicated  above. 


Sine*  t»l5 

CANNON  mCTRIC  COMPANY,  LOS  ANOEIES  31,  CALIFORNIA 
Factories  in  Los  Anfslss,  Toronto,  Now  Hsvsn.  •  Rsprsssntstivss  in  principsi 
cltiss.  AiMrsss  Inquirtss  to  Cannon  Electric  Company,  Oapt  Los 

A^laa  31.  California. 


I  PRODUCTION  TECHNIQUES  (centbiaaa) 


Applyhiq  split  acototo  sloovo  to  Iren 
coro-bobbin 


Plocinq  split  lomlnalod  washor  ovor 
Insulatod  coro 


Applylnq  lob  oi  top*  to  hold  loqothor 
Iho  two  typoa  of  insulating  woahors 


flush,  while  the  other  has  an  ex¬ 
tension  that  is  used  later  for  stak¬ 
ing  the  core  to  the  relay  frame. 

The  core  is  insulated  first  by 
slipping  a  length  of  split  acetate 
tubing  over  the  smaller  headed  end. 
This  tubing  has  sufficient  curl  so 
that  it  laps  over  itself  when  on  the 
core. 

Two  laminated  fiber-base  Bake- 
lite  header  washers,  each  split 
along  a  radius,  are  next  slipped 
over  the  insulated  core  and  pushed 
against  each  header.  Split  acetate 
headers  of  similar  size  are  put  on 
next  and  pushed  against  each  of 
the  laminated  headers,  in  such  a 
way  that  the  splits  of  adjacent 
washers  do  not  line  up.  Finally,  a 
small  tab  of  Scotch  No.  6  yellow 
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'j-  lOlA. 

SPtClMCATlOHS 

APn«CAT«OHS 

Kinwors* 


IMUM  EFFICIENCY 


585  DEAN  ST.,  BROOKLYN  17,  NEW  YORK 


iaodel  no 

OJIUHP-I 


MODCl  NO.  D21UNr.1  (AOUAl  SIZE) 

Another  outstanding  EAD  contribution  to  the  minia¬ 
turization  program  is  this  extremely  small,  precision 
motor.  Engineered  for  long  life  and  high  efficiency,  it 
is  especially  designed  for  operation  in  confined  areas 
where  minimum  size  and  weight  is  essential. 

Units  are  available  in  this  small  frame  size  for  400 
cycle  or  variable  frequency  operation,  with  400  cycle 
power  ratings  ranging  up  to  approximately  1/100  H.P. 
Modifications  include  high  ambient  and  high  altitude 
versions  as  well  as  servo,  synchronous  and  gear  motors. 

400  CYCLE  OPERATING  CHARACTERISTICS 

APPROXIMATE  R.P.VL  7^000  10,500  21,000 

PHASES  1,2  1,2,3  1,2,3 

INPUT  VOLTAGE  115  115  115 

(MAXIMUM) 


E'ASTEmyilB  I)jmC£S,mc. 


\ 
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Want  iMT*  iafarnatiM?  Um  post  cmi4  *m  lost 


Wj  \Uf  is  Foremost 

■  inVickers  rectifiers 


Vickers  refines  its  own 
selenium  for  uniform, 
dependable  performance 


Method  of  insorting  roloy  attombly  In 
fixturo  prepaiotory  to  •taking  tho  two 
corot  to  tho  fronto.  Rocossm  in  bottom 
of  iixturo  aenro  to  cantor  tho  coiU.  Up- 
poi  plunger  to  reloaaod  by  rotating  back 
knob  90  degrees,  to  hold  irame  against 
fixture.  Lower  plunger  to  used  to  push 
sliding  fbeiure  in  under  staking  dies 
of  press 


Automatic 
electro  forming 
re-stresses'*  cells 


acetate  tape  is  applied  over  the 
split  in  each  acetate  header  and 
broufrht  outward  over  the  other 
type  of  washer  to  hold  the  two 
together.  The  insulated  core  is  now 
ready  for  the  winding  machine. 

The  coils  are  wound  on  a  Leesona 
No.  102  three-spindle  semiauto¬ 
matic  winding  machine  modified  to 
take  the  cold-headed  bobbins.  A 
typical  coil  would  get  3,700  turns 
of  No.  34  enameled  copper  wire. 

While  the  machine  is  winding 
automatically,  the  operator  keeps 
busy  by  soldering  insulated  lead 
wires  to  the  enameled  leads  of  pre¬ 
viously  wound  cores.  Other  in-be- 


Performance  matching 
of  cells  prevents 
overloading-overheating 


Hydraulic  assembly 
assures  constant 
mechanical  strength 
f^^nd  dimension 


255  tests  and  inspections 
guarantee  Vickers  Quality 


1  hese  reasons 

alone  would  be  assur^'''''-^."'^'^''^  \ 

ance  of  Vickers  rectifier 
superioritv.  Add  the  many  other  refine- 
ments  of  aesign  and  construction ...  the 
experience  and  careful  workmanship 
.  .  .  and  you  will  be  sure  that  Vickers 
is  the  best  answer  to  your  rectifying 

needs,  large  or  small.  ^  . 

fcf  I^Ws^^i  3000.  Vktfi  99tls9»rhi§  $$nksl$  mMMU$  wHk$9tM§afka, 


Opsrator  withdraws  slid*  by  pulling 
out  knob  oilor  pross  has  staked  coros 
to  frame 


UNIT  Of  THI  SflKtV  CORfORATIO  ' 

1801  LOCUST  STREET  •  SAINT  LOUIS,  MISSOURI 
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BRASS 


OFFICES  AND 
WAREHOUSES  IN 
PRINCIPAL  CITIES 


BRIDGEPORT  WAREHOUSE  SERVICE 


The  Bridgeport  worehouEres  ore  designed  to  supply  To  take  care  of  the  maximum  range  of  widths  of 

from  stock  limited  quantities  of  sheet,  rod,  wire  or  strip  metal,  slitting  service  is  available — not  only 

tubing.  It  is  the  policy  of  the  company  to  maintain  to  serve  *  warehouse  stocks,  but  also  to  make  cus- 

adequate  warehoiise  stocks  at  all  times  so  that  tomers'  stocks  of  non-ferrous  strip  metal  more 

small  orders  ccm  be  filled  without  delay.  flexible. 

The  fabricator  is  in  a  position  to  obtain  promptly  Bridgeport  s  Warehouse  Stocklist  carries  weight 

metal  to  fill  orders  for  experimental  work  or  to  start  tables  and  a  technical  digest  giving  the  properties 
production  runs,  while  waiting  for  mill  shipments.  popular  copper-base  alloys.  If  you  do 

Bridgeport  warehouses  make  every  eHort  to  not  have  a  copy,  ask  your  nearest  Bridgeport  ofBce. 

carry  the  variety  of  alloys,  sizes  cmd  gages  which  MilU  im  Bridgeport,  Conn,  and  Indionopolit.  ind. 

fulfill  the  requirements  of  the  locality  they  serve.  In  Canada-.  Norondo  Copper  and  Bran  United,  Montreal 

BRIDGEPORT  BRASS  COMPANY 

30  GItAND  STROT,  BIUDGEPOliT  2,  CONNECTICUT 
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When 

VIBRATION 

AND  SHOCK 

become  a  headache- 


.A  . 


urn  to  FINNFLEX  for  relief ! 


FINNFLEX  offers  MAXIMUM  ORO- 
naiON  for  VITAL  iQUIPMENT 

by  means  of: — 

AIRBORNE  MOUNTING  BASES 
VIBRATION  ISOLATORS 
SHOCK  MOUNTS 

Conform  to  JAN«C>172A,  but  ore  actu¬ 
ally  made  to  exceed  MIL-E-S400  (Super¬ 
seding  AN-E-19)  Drop  Test  requirements. 

RNNFLEX  Mounts  isolate  vibration  and 
shock  from  Electronic,  Communication, 
end  Control  Equipment.  They  offer  unim- 
peired  efficiency  from  — 80*  to  •f-250*F., 
“Se/ecf/ve  Action"  friction  dampening, 
non-linear  ateel  tpringa,  and  other  fea¬ 
tures.  Many  sizes,  load  ratings  available. 

nNNFLEX  3-fOiNT  SERVICE  for  SPECIAL 
PROBLEMS:  (1)  Tasting:  We  have  com¬ 
plete  laboratory  facilities  for  Vibration, 
Shock  and  Drop  Testing  .  .  .  (2) 
Daslgnlng:  We  design  and  recommend 
a  Shock  or  Vibration  Mount  best  suited 
to  your  special  needs  ...  (3)  Manufac¬ 
turing;  We  have  substantial  facilities  for 
manufacturing  the  desired  unit  in  any 
quantity,  aconomicalty,  and  on  achadula. 

Sand  us  your  problam  today,  or  writa 
for  Catalog  MB-IIO. 


TYFE  "HI-0 
MOUNTING  BAK 
These  units  have  esceptional  ruggedness, 
plus  a  spectai  raintorcad  atructura  to 
withstand  shock  far  in  excess  of  30  ‘‘O”. 
This  characteristic  makes  these  bases 
ideal  for  use  in  carrier-based  aircraft. 


TYK  "CO"  MOUNTING  BASE 


Especially  designed  for  equipment  hav¬ 
ing  eccentric  CO  permitting  a  stride  vari¬ 
ation  in  the  loads  applied  to  the 
individual  mounting.  The  use  of 
FINNFLEX  Vibration  and  Shock  Mate¬ 
rial  assures  you  of  superlative  Industrial 
or  Oovemmental  Bases  and  Mounts. 


FIHNFLEX  ^ 


T.  B.  Film  a  COMPBIIT,  Inc. 

SpadaliatM  in  Vibration  Control 

333  lACXSON  AVENUE.  NEW  YOBX  S4.  N.  Y.a 
Pheaei  CYprses  t-4in44 


rgODUCTION  TfCHNIQUES  (conliniied) 

tween  duties  include  cutting  tab.<i 
of  Scotch  tape  in  readiness  for  an¬ 
choring  the  start  and  finish  of  each 
winding  on  the  machine. 

The  next  step  is  staking  the 
cores  into  position  on  a  relay  frame. 
Each  relay  gets  two  coils.  The  pro¬ 
jecting  core  ends  are  inserted  in 
their  frame  holes  and  the  assembly 
is  placed  in  the  slide  of  a  holding 
fixture  mounted  on  the  bed  of  a 
punch  press.  A  spring-loaded  rod 
holds  the  frame  in  position.  Re- 


Machlaa  uaad  for  wlndiag  (hraa  cdi- 
craft  raloy  coUa  at  a  tima  on  lasulatad 
solid  Iron  cora-bobbins 

cesses  in  the  fixture  serve  to  center 
the  lower  ends  of  the  coils  precisely.  • 
The  operator  now  pushes  the  slide 
in  and  operates  the  press.  This 
stakes  both  cores  in  one  operation. 
A  spring-loaded  pushrod  in  be¬ 
tween  the  staking  dies  holds  the 
frame  tightly  against  the  cores 
during  staking. 

Resistor  Coating  Techniques 

Motor-stirred  varnish  dispensers 
and  tilted  drying  racks  permit 
efficient  manual  application  of  pro¬ 
tective  coatings  to  deposited  carbon 
resistors  at  Radell  Ckirp.,  San  Juan. 
Puerto  Rico. 

One  protective  coating  employed 
for  this  purpose  is  a  mica-filled 
melamine  varnish.  This  is  applied 
cold  but  is  kept  thoroughly  stirred 
by  means  of  a  stirring  fan  on  the 
shaft  of  a  fractional  horse-power 
motor.  The  dispensing  container  is 
completely  covered  to  prevent  splat¬ 
tering  as  well  as  io  minimize  evapo¬ 
ration,  with  the  exception  of  an 
opening  only  slightly  larger  than 
the  resistor  to  be  coated,  located 
at  the  nozzle-shaped  front  end  of 
the  dispenser.  The  operator  graaps 


Waul  mtan  mtaramtiamf  Um  aaot  cat4  ta  laat  HM* 
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Skill  and  care  every  operation  in 
the  meticulous  miy^acture  of  Moloney 


HiperCore  Elear^Mic  Cores.  Under  the 
'  watchful  eyes  of  conscimious  craftsmen,  the 
windings  of  cold*rolled,<i^iented  silicon  steel 
are  annealed  in  an  ii^i^  gas  atmosphere  at 
carefully  controlled  tempi^tures  to  relieve  any 
stresses  that  might  affea  their  ^S|^rior  qualities.  To 
prevent  physical  distortion,  the  Cdtes  are  impregnated 
with  a  thermo-setting  resin  th^bonds  the  insulated 
laminations  into  rigid,  heat  rkj^^tant  units.  Because 
of  this  planning  and  care^'iloloney  HiperCore 
Elearonic  Cores  can  be  accu^ely  cut  to  eliminate 
many  costly  operations  ih'your  assembly  line. 

Because  Moloney  Hiperi^re  Electronic  Cores 
have  lower  losses  andlgreater  flux  carrying 
capacities,  they  enabtff^u  to  make  a  better 
product.  Moloney  Hipe^j^e  Electronic  Cores 
are  wound  cores  thati^qj^  the  advantages  of 
less  weight,  less  — plus  the  “extra” 

that  is  always  fou^^l^  Moloney  products. 


So  if  your  product  demands  bettor 
performance,  smaller  size  and  less 
weight,  specify  Moloney  Electronic 
Cores.  Available  in  1000  standard 
sizes — or  built  to  your  specifications. 


Write  today  for  BuNetin  SR-205 
containirtg  tpecMkotiom, 
performance  data  and  prices. 


Manufacturers  of  Power  Transformers  •  Distribution  Transformers  •  Load 
Ratio  Control  Transformers  •  Step  Voltage  Regulators  •  Unit  Substations 


SALES  OFFICES  IN  All  FtlNCIFAl  CITIES  •  FACTOIIBS  AT  ST.  LOUIS  30,  MISSOURI  AND  TORONTO,  ONTARIO,  CANADA 
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Motor-sUrrvd  ▼ornUh  disp«nMr  ior  op 
plying  protectlT*  cooling*  to  ro*is4or*. 
Boord*  with  drilled  hole*,  rol**d  oboe* 
the  bench  by  end  block*,  **re*  o*  **U- 
counting  troy*  ior  uncooted  r**i*tor* 


the  resistor  by  its  leads  with 
gloved  hands,  holds  it  in  the  open¬ 
ing  of  the  dispenser,  and  rotates 
it  until  the  entire  body  is  covered. 
The  resistor  is  then  placed  on  a 
draining  rack  mounted  on  an  angle 
and  designed  in  such  a  way  that 
surplus  coating  flows  down  the  rack 
rather  than  down  the  resistor  lead. 

After  draining  and  drying  in  the 
air  for  about  li  hours,  resistors  are 
transferred  to  a  clean  rack  for  bak¬ 
ing  30  minutes  at  300  F  to  set  the 
material.  When  a  synthetic  resin 
enamel  is  used  as  the  coating,  the 
motor-driven  stirrer  is  not  required 
but  the  remainder  of  the  technique 
is  the  same. 

Racks  must  be  changed  between 
drying  and  baking  because  once  the 


TACHOMiTER  FiaUP  connected  di¬ 
rectly  or  indirectly  to  the  rotating 
device  to  produce  an  electrical 
pulse  at  each  revolution,  or  any  de¬ 
sired  fraction  of  a  revolution.  Stan¬ 
dard  BERKELEY  magnetic  and 
reflecting  photoelectric  types  are 
available. 

CpNtROL  UNIT  receives  pulses  from 
pickup  and  amplifies  them,  passing 
them  to  the  speed  indicating  device 
during  the  selected  time  interval 
(usually  1  second).  Control  Units 
are  available  with  or  without  inte¬ 
gral  time  base.  The  latter  unit  re¬ 
quires  a  Master  Time  Base,  which 
is  designed  to  drive  a  number  of 
Control  Units  simultaneously. 
This  provides  greatest  possible  flex¬ 
ibility  for  multi-unit  installations. 


APPLICATION  ENGINEERING  ASSISTANCE 


The  benefit  of  experience  gained  on  scores  of  BERKELEY  tachometry  installations 
is  yours  for  the  aijcing.  Our  engineers  will  gladly  assist  you  in  planning  instrumenta¬ 
tion  to  meet  your  specific  needs.  For  details,  please  request  Bulletin  G-10. 


$hrlwp  boflfs  gfg 


s 

V#  hrimp  boats  encounter  rough  seas.  Theu*  safe  re¬ 
turn  can  depend  upon  the  reliable  electrical  power 
supply,  provided  by  Onan  generators. 

To  insure  performance  for  these  and  all  AC  and 
DC,  military  and  commercial  regulated  power  units 
they  manufacture,  D.  W.  Onan  &  Sons  Inc.,  has 
standardized  on  Regohm  voltage  regulators. 
Whether  on  sea,  land  or  air  applications,  this  low 
cost,  compact,  electro-mechanical  controller  dem- 


Powered  by  Onan  Electric  Generators 

Controlled  by 

Regohm 

Voltage  Regulators 


onstrates  rugged  ability  to  withstand  severe  vibra¬ 
tion,  shock  or  ambient  temperature  conditions.  And 
you  can’t  beat  the  band  of  Regohm’s  voltage  regu¬ 
lation.  Standard  models  provide  constant  voltage 
output  within  less  than  ±2%. 

Onan  Engineers  like  these  additional  advantages 
of  Regohm  V’bltage  Regulators: 

1.  Size— Regohm  is  small  in  size,  light  in  weight,  but 
big  in  performance.  It  is  a  natural  where  economy 
of  space  and  weight  are  major  considerations. 

2.  Low  Cost— Regohm  costs  less,  does  more,  than  the 
complex  equipment  that  once  was  the  only  available 
solution  to  control  problems. 

3.  Systom  Stabilizin9— With  its  high  speed  averaging 
effect  and  a  built-in,  thoroughly  reliable  dashpot, 
Regohm  will  stabilize  control  systems  with  widely 
varying  characteristics. 

4.  Low  Oporoting  Powor— Low  signal  power  re¬ 
quirement  of  one  watt  for  solenoid  bias  makes 
Regohm  easily  applicable  to  special  units. 

5.  Long  Lifo— In  properly  engineered  installations, 
Regohm’s  life  is  measured  in  years.  Shelf  life  is  sub¬ 
stantially  unlimited. 

6.  Simpliflod  Mointononco— Regohm’s  plug-in  fea¬ 
ture  simplifies  replacement  and  maintenance-there 
are  no  parts  to  renew  or  lubricate. 

Call  on  OUT  etiffineering  and  research  facilities  to 
help  you  develop  optbnwn  design  for  your  equip¬ 
ment  and  system.  Learn  how  Regohm  can  help  you 
with  your  regulation  problem.  Write  for  Bulletin 
SOSDO.  Address  Dept.  E,  Electric  Regulator  Corp., 
Norv:alk,  Connecticut. 


REGOHM 


CONTROL  COMPONENT  IN:  Sorvo  lyttomt  •  boltory  chargor*  •  airborno  corilrol*  •  portobla* 
and  tialionary  ganarator*  •  marin*  radar  •  invorfori  •  locomaliv*  braking  tyitami  •  Mo¬ 
bil*  t*i*phon*«  •  guld*d  miuil**  •  signal  and  alarm  rysNin*  •  Mophon*  conlrol  akilion 
•quipmont  •  magnetic  clutch**  •  railroad  communicotion  •y*l*mt. 
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TERMINALS! 


PRODUCTION  TECHNIQUES 


(cenHiratd) 


Placing  rMistor  on  slanting  rock  mod 
lor  draining  oU  surplus  coaling.  Not* 
that  coating  doos  not  drain  down  tho 
rssistor  loadA.  Wrapping  popor  fastonod 
to  honchos  with  masking  tops  is  ro- 
placod  oach  day  to  givo  cloan  appoor- 
ones  to  mossy  |ob 


thermosetting  material  is  baked 
onto  a  rack,  it  cannot  be  cleaned  off 
with  solvent. 

Liquid  level  is  maintained  at  the 
dipping  opening  of  the  dispenser  by 
tipping  the  entire  dispenser  for¬ 
ward  as  the  coating  material  is 
consumed.  This  is  made  possible 
by  a  mounting  involving  a  shaft 
with  locking  wing  nut. 


Cutting  Phenolic  Plastic 

Masking  tape  and  cardboard  serve 
to  improvise  an  inexpensive  means 
of  collecting  the  irritating  phen¬ 
olic  dust  produced  when  cutting  off 
one  section  of  a  five-terminal 
molded  plMtic  strip,  in  the  San 


Your  information  on  glass-to-steel  hermetic  ter¬ 
minals  is  not  up-to-date  until  you  have  seen  this 
new  Fusite  catalog.  Many  brand-new  types  of 
terminals  and  many  new  variations  are  now 
available  in  this  most  famous  line.  Write  today 
for  your  copy,  Dept.  A-3. 


Dnsl-coll«ctlng  Mtnp  as«d  In  cutting 
phnnoUc  tnnnlnol  atrlpi 
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for  stability  plus 
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For  applications  requiring  a  really  stable  capacitor 
specify  RMC  Type  D  DISCAPS.  Designed  primarily  for 
coupling,  by-passing  and  filter  networks,  Type  D  DISCAPS 
have  proven  performance  records  where  close  tolerances  are 
required  over  a  wide  temperature  range.  Capacity  will  not 
vary  more  than  +15^  — 5^  from  25®  C  value  as  tempera¬ 
ture  is  varied  from  -I- 10®  C to -1-65® C  (See  Curve).  Available 
in  capacities  between  220  MMF  and  5000  MMF  ±209fc  or 
GMV.  Power  factor  1%  or  less. 

Type  D  DISCAPS  are  rated  at  1000  volts  D.C.  working 
and  are  laboratory  tested  at  double  their  working  voltage 
to  assure  highest  standards  of  performance.  Rugged  con¬ 
struction  and  lower  initial  cost  offer  production  line  ease 
and  overall  savings. 

RMC  engineers  can  help  you  with  design  problems  requir¬ 
ing  standard  or  special  types  of  ceramic  capacitors.  Your 
inquiry  is  invited. 


CAPACITY  UMITS 
25®  TO  65®C 
TYPE  D  DISCAPS 


TEMPERATURE  ®C 


DISCAP 

CERAMIC 

CONDENSERS 


SEND  fOk  SAMPLES  AND  TECHNICAL  DATA 


RADIO  MATERIALS  CORPORATION 

GINIRAL  OFPICIt  3325  N.  CoUfernia  Avm.,  Chicago  It,  IH. 


FACTORIES  AT  CHICAGO,  ILL.  AND  ATTICA,  |ND. 
DISTRIBUTORS:  Contact  Jobber  Solos  Co.,  146  Broodway,  Potones  1,  N.  J. 
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•ftSISTAMCE  BftI 
OSCIllATOR 
TOR.6 


~~Pa€ifie  Di^i  sion 

Bendtt^  A¥iatiy>n  Corporation 


PRODUCTION  TECHNIQUES 


(continued) 


Ti^iikmitbKckofn^^ 
:tftt  1ruu4^. . 


Juan,  Puerto  ilieo  plant  of  Phillips 
Control  Corp,  of  P.  R.  The  tape 
served  to  complete  the  enclosing 
of  the  cutoff  wheel  on  the  grinder. 
Cardboard  combined  with  tape 
provided  a  dust-tight  collecting  box 
under  the  sliding  holder  on  which 
the  terminal  strips  were  placed. 

The  cutoff  operation  permitted 
salvaging  strips  on  hand  for  use  in 
a  redesigned  product,  without 
waiting  for  delivery  of  new  strips. 


Preparing  Cable  Leads 

In  the  assembly  procedure  recom¬ 
mended  by  Amphenol  for  preparing 
leads  of  multiple-conductor  cables 
for  soldering  to  the  contacts  of 
audio  connectors,  the  cable  is  first 
cut  to  length  and  its  outer  jacket 
stripped  off  with  an  Artos  auto- 


The  new  Bendix-Pacific  TOR-6  Oscillator  gives  improved  per¬ 
formance  with  resistance  type  strain  gages  and  variable  resistance  type 
temperature  pickups.  The  unit  operates  with  unusual  stability  under 
extreme  conditions  of  environment. 

Unbalance  of  the  resistance  bridge  provides  a  voltage  which  is  used  to 
change  the  frequency  of  the  oscillator.  The  magnitude  and  direction  of 
the  frequency  change  is  proportional  to  the  magnitude  and  phase  of  the 
bridge  output. 


Rvcommtnded  method  oi  ualng  goe 
flame  lor  burning  off  excess  strands  of 
filler  on  mulUple^onductor  andio  coble. 
Gos  torch  is  supported  in  V  notch  of 
wood  fixture 


of  bandwidth  for  ±10%  chanfs  of  heater 
voltage. 

Ostpst:  1.5  volts  rms  into  100  kllohms 
resistive  load.  Generator  Impedance  750 
kllohms. 

Harmeeic  Oistsrtlen;  2.0%  maximum. 
Power  Requirements: 

0.015  A  at  108  volts  DC 

0.800  A  at  6.0  volts  DC  or  rms  AC. 

■snds  of  Operation:  Standard  ROB  bands 
1.7  through  14.5  kc*. 

Sire:  4.5*  long  x  1.45"  wide  x  1.35"  hlah; 
occupies  2  sections  of  Bendix  TJS  Com¬ 
ponent  Mounting  Assembly. 

Weight:  0.4  pounds. 

‘Available  for  other  bridge  impedances, 
sensitivities,  and  bands  of  operation  on 
special  order.  For  temperature  measure¬ 
ment,  ±0.5%  change  of  resistance  in  ene 
arm  produces  ±7.5%  change  of  U. 


•ridge  hMedanee:  120  ohm* 

Sensitivity:  ±7.5%  change  of  ft  for 
0.125%  change  In  resistance  in  each  of 
four  active  arms*.  (This  Is  ROB  specified 
subcarrier  bandwidth) 

Frequency  Ressease:  Flet  within  ±2.0% 
from  DC  to  10%  of  bandwidth. 

LInasrity:  Within  1.0%  of  best  straight 
line. 

Stability;  Drift  less  than  0.5%  of  band¬ 
width  (0.07%  of  ft)  for  8  hours  at  25*  C. 
after  15  minute  warmup. 

Tesiparatsra  Effect:  ft  changes  less  than 
0.08%  of  bandwidth  per  degree  centigrade. 
VIbratien  Effect:  1.0%  maximum  noise  at 
10  g,  20  to  1000  cps. 

Sapfly  Voltage  Effect: 

Plate  Supply:  Drift  does  not  exceed  1.0% 
of  bandwidth  far  ±10%  change  of  piste 
supply  voltage. 

Heater  Supply:  Drift  does  not  exceed  1.0% 


matic  machine.  The  wrapping  cord 
and  filler  are  then  unraveled  and 
cut  off.  Under  proper  control,  us¬ 
ing  the  fixture  shown,  a  gas  torch 
can  be  used  to  burn  off  the  excess 
strands  of  filler  rapidly  and  cleanly. 

The  next  operation  involves  cut¬ 
ting  the  individual  leads  and  stay 
cords  to  length.  A  simple  pattern 
drawn  on  paper  and  cemented  to 
the  workbench  can  be  used  to  do 
this  quickly  and  accurately.  The 
operator  places  the  outer  jacket  at 
the  reference  line  on  the  drawing, 
places  a  heavy  metal  block  over  the 
cable  to  hold  it  in  this  position,  then 
cuts  each  wire  in  turn  to  the  indi¬ 
cated  length  with  special  Wiss  in- 


Wrltsfsr 

csaipists  information. 


EAST  COAST  OFFICE;  47S  FIFTH  AVI.,  NEW  YO»K  17,. N  T 
EXPORT  DIVISION;  BENDIX  INTI RNATlONAl,  72  FIFTH  AVE.,  NEW  YOlg  1 1  N.T. 
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★  These  mighty  little  TINYFORMERS  have  paced 
the  use  of  Transistors  with  an  uncanny  ability  to  match 
power  outputs  at  all  points  in  any  transistor  circuit,  with 
precision.  For  hearing  aids,  computers,  pocket  radios, 
F-hTtranceivers,  telephone  message  recorders  and  mini¬ 
ature  electronic  airborne  equipment  there  is  no  sub¬ 
stitute  for  Gramer  TINYFORMERS. 


types  available  for  immediate  delivery! 


match.  IMWDANCt 


D  C.  WHTANCt 


1 1/32x3/8x3/1 


lnt«r$lag« 


Intcntog* 


Output 


Output 


Output 


Chok* 


&/u(e^  GRAMER 


^TINYFORMERS” 

the  most  efficient  and  smallest 


COMPLETE  LINE 
FOR 

INDUSTRIAL 
APPLICATIONS 
UP  TO 
2  KVA 


TRANSISTOR  TRANSFORMER 


TRANSFORMER  CORPORATION 


rousm  EitD  •  tiicAco  a.  ilunois 


ELECTRONICS  — October,  1953 


Wext  mori  intermotieii?  Um  post  euri  on  lest  pogo 


287 


PRODUCTION  TECHNIQUtS 


(centiiiiMd} 


SEND  FOR 
BUUETIN 
0349 


IFFiaENa  to  87%  X 
POWER  FAaOR  95% 
RATINGS  to  250  KW 


Uiing  diagram  c«m«nt«d  to  bonch  os 
guido  tor  cutting  coblo  conductor*  to 
corr*ct  iongth  whil*  m*tal  block  bold* 
cabi*  in  po*ition 


dustrial  shears.  If  the  conductors 
are  color-coded,  the  drawing  can  be 
similarly  colored.  The  stay  cord  is 
cut  out  at  this  time  also,  if  it  is  not 
needed  for  strain  relief  purposes. 

The  next  operation  is  strip¬ 
ping  of  individual  conductors.  This 
can  be  done  either  with  a  com¬ 
mercial  hand-operated  wire  strip¬ 
per  or  with  the  simple  diagonal 
cutter  setup  shown.  Here,  one 
handle  of  an  ordinary  pair  of  diag¬ 
onal  cutters  is  welded  to  a  metal 
plate  that  is  clamped  to  the  bench. 
A  section  of  pipe  welded  to  the  plate 
provides  additional  support  at  the 
pivot  of  the  cutters. 

To  use  the  stripping  tool,  the 
operator  inserts  a  conductor  in  a 
notch  in  the  cutter  jaws,  applies 
pressure  with  her  left  hand  to  the 
movable  upper  handle  of  the  cutters 
to  cut  through  the  insulation,  then 
pulls  on  the  conductor  to  strip  off 
the  insulation.  An  upright  metal 
plate,  also  welded  to  the  base  plate, 
serves  as  a  stop  or  guide  for  insur¬ 
ing  that  exactly  the  correct  length 


LARGEST 
SUPPLIERS 
OF  INDUSTRIAL 
POWER 

RECTIFIERS  I 


Diagonal  cntton.  w*ld*<!  to  molal  plot* 
that  I*  clomp*d  to  boncb.  **rv*  for 
*trtpping  l*od*  of  audio  cabI*.  Catt*r 
blod**  or*  nolch*d  to  pr*T*nt  domag* 
to  innar  conductor 
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If  You  Use  Dielectrics -Here^s  an  Important 

NEW  TECHNICAL  BULLETIN 
ON  GENERAL  CHEMICAL 
SULFUR  HEXAFLUORIDE 

inert,  non^toxic,  dielectric  gas 
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AN  IMPORTANT  NEW  DIELECTRIC  CAS. 

General  Chemical’s  Sulfur  Hexafluoride  is 
gaining  attention  for  a  wide  range  of  high- 
and  low-voltage  electrical  and  electronic 
equipment.  Many  now  consider  Sulfur 
Hexafluoride  to  be  superior  to  any  other 
available  gaseous  insulation  from  the 
I  standpoint  of  dielectric  strength,  chemical 
I  stability,  and  non-condensing  characteris- 
n  tics.  Under  certain  conditions,  the  dielec- 
B  trie  strength  of  SFe  is  superior  to  liquid 
M  insulating  materials. 


f\oof«n* 


Some  Suggeeted  \ 

U§et  found  for  \ 

Sulfur  Hexafluoride  \ 

In  TRANSFORMERS  \ 

Oil-  and  sa>-flll«d;  \ 

alto  dry  typat  \ 

In  CAPACITORS  \ 

a  CONOENSORS  \ 

In  NUCLEAR  RESEARCH  \ 
Von  d*  Groolf  \  . 

Eloctrotlolic  Gantrotort  y 
High  Energy  Poiitivo-lon  \ 
Accaleralort  y 

In  X-RAY  APPARATUS  \ 

For  both  large,  high-  ] 

voltage,  and  imotl, 
low-voltoga  equipment 
utad  for  diognoitic  and 
therapeutic  purpotet 
For  indutirial  radiography 
High  energy  electron 
equipment  tor  tterilizotion 
of  pharmaceuticals  and  food 

In  ELECTRONICS 
Co-oxiol  cables  for  television, 
etc.  Rodor  equipment,  wave 
guides,  similar  apparatus 


TO  HELP  YOU  KNOW  MORE  about  this  in¬ 
ert,  non-toxic  gas,  General  Chemical  is  of¬ 
fering  its  specially  prepared  Sulfur  Hexa¬ 
fluoride  Technical  Bulletin  (SFeA).  The 
bulletin  contains  selected  data  on  the  phys¬ 
ical  properties  of  Sulfur  Hexafluoride,  as 
well  as  details  concerning  the  advantages 
i  of  its  use  for  high  voltage  electrical  equip- 
y  ment.  The  information  in  this  bulletin  may 
1  suggest  applications  for  your  products  and 
M  processes  which  you  will  want  to  investi- 
■  gate  further. 


OENIRAl  CHEMICAL  DIVISION 

Alliud  Chunicol  A  Dy«  Curporullan 

40  Ractar  Street,  N«w  York  A,  N.  Y. 

ri«a*e  send  my  free  copy  of  your  Sulfur  Hexafluoride  Technical  Bulletin  No.  SFjA. 


FOR  YOUR  FREE  COPYolih. 

'  Genarol  Chemical 

ISSI  Sulfur  H.xofluo- 

"I  T  ride  Technical 

II  I  I _ I  Bulletin 


^ed  X 

hemical 
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(continued) 


American  llectric  supplies  these 
complete,  ‘‘packaged  unit”  power 
supplies  for  all  high  frequency 
requirements.  Noted  for  their 
rugged,  reliable  iTerformance,  the 
amazingly  low  maintenance  factor 
of  American  Electric  alternators 
results  from  a  unique  and  exclusive 
design  principle:  a  rotating 
iruluctor  without  coils;  without 
springs,  slip  rings  or  brushes! 
Nothing  to  wear  out,  nothing  to 
service  ...as  maintenance-free  as 
its  two  sealed  ball  bearings! 


Inapuctinq  tinned  leads  oi  coble  with 
illuminated  magniiier  to  make  certoin 
there  is  no  damage  to  Insulotion 


of  insulation  is  stripped  each  time 
for  optimum  soldering  into  con¬ 
nector  contact.s.  The  same  pro¬ 
cedure  is  used  for  stripping  leads 
at  the  other  end  of  each  cable. 

The  next  operation  is  tinning. 
If  it  is  possible  to  position  all  con¬ 
ductors  so  they  line  up,  they  can 
be  fluxed  simultaneously  and  tinned 
by  a  single  careful  immersion  in  a 
solder  pot. 

After  tinning,  individual  leads 
are  inspected  under  an  illuminated 
magnifying  glass  to  make  certain 
I  that  there  is  no  damage  to  the 
insulation. 

The  foregoing  procedure  is  ab¬ 
stracted  from  a  booklet,  “OK 
!  Methods”,  available  from  American 
1  Phenolic  Corp.,  Chicago  50,  Ill. 


Correct  Power  Supply  for  Every  InstallatioR 

Portable,  semi-portable  or  stationary 
types,  open  models  or  completely  enclosed 
for  weather  protection.  Caster  or  pneu¬ 
matic  tire  mounts,  skid  mounts  and  resil¬ 
ient  rubber  mounts  on  stationary  types. 

Wide  Frequency  Ranges 

SIxad  FraquanciM  from  250  cycUi  to  2400 
cycloi  (up  to  4(XX)  cyclos  in  Iho  lower  ratings). 
Voriabl*  Froquonciot  from  3t0  cycles  to  1 200 
cycles  and  12(>0  cycles  to  2400  cycles. 
Excallant  Voltog*  Regulatiois:  Standard 
^  1%  to  os  low  OS  ±  .5%  depending  upon 
choice  of  drive.  Electronic  regulators  or  mag¬ 
netic  amplifier  regulotors  supplied. 

Motor  Drivas— Common  shaft, direct  connected, 
Vee  belt  or  positive,  no-slip  timing  belt  types. 
Variable  speed  on  vorioble  frequency  models. 

Low  Harmotsic  Contant 

less  than  2%  on  single  phase, 
less  than  1  %  on  three  phase. 

Exceedingly  low  harmonic  content  results 
directly  from  alternator  design  without  use  of 
fitters. 

Output  Ranges 

tingle  phase— 5(X)  watts  to  IS  KVA 
three  phase— 500  watts  to  30  KVA 
(outputs  up  to  75  KVA  avoiloble  in  other  alter¬ 
nator  designs.) 

WHATEVER  YOUR  GROUND  POWER 
SUPPLY  REQUIREMENTS 
Ask  American  Elactric  for  quotation 

NOW!  Ask  for  Details! 

American  Electric  Auxiliary  Airborne 
MISSILE  POWER  SUPPLIES 


Seml-perteble,  skld-mewnted 
missile  lavnching  power  supply 
completely  weather  protected. 


Perteble, 

caster-mounted  400  cycle  imiel- 
letlen  for  production  test  equip- 


TeNtiiifE  Tubular 
Paper  Caparitors 

Six  electrodes  arranged  in  the  form 
of  a  two-runner  slide  permit  check¬ 
ing  paper  capacitors  at  high  speed 
for  capacitance  value  and  leakage 
at  Pyramid  Electric  Co.  The  oper¬ 
ator  starts  by  holding  the  capacitor 
across  the  top  electrodes  of  the 
slide.  Here  -she  glances  at  the 
meter  on  a  resistance  bridge  to  see 
if  the  unit  is  within  tolerance.  The 
capacitor  is  now  slid  down  the  slide 
to  the  middle  pair  of  contacts  for 
charging  through  a  neon  lamp  to  a 
predetermined  voltage  that  is  usu¬ 
ally  about  twice  the  rated  voltage. 
A  normal  capacitor  here  gives  only 
a  dim  glow,  whereas  an  excessively 


St«fl«ii«ry  Inttollotlen,  vr» 
ImII  drIvDp  rAiiliAnt  fiioun!«d  for 
foborolery  b.f.  totf  oquipmont. 


Vcrt«bl« 

frpyiDwey 

initattofien 
for  rotoorch 
fott  work. 


Meowfotfurori  A  ho 
of  Minioturo  A.C. 
iAii  Frooifontioif 
f  lociric  Driro  Mofott^ 
i/owort  ood  Fotu 


Enginaaring  RtpratantoFivat:  TRAVCO  ENGINEERING  CO. 
Silver  Spring  (Md.),  Chicago,  Now  York,  Lai  Angolot 
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Burnell  records  a  few  of 


it's^bvdst  rec^t  e 


ing  §cl|Mevements 


Toroids  and  Filter  Net 


PLUG  IN  DECADES 

An  entirely  new  development  in  inductance  dec 
ades  eliminatin<}  disadvantages  ot  switch  boxes.  In 
ductance  units  plugged  together  in  various  combm 
ntions  providing  decade  steps  of  inductance  with 
minimum  number  of  units  required. 

MINIATURE  TELEMETLiRING  HLraS 
In  recognizing  the  need  for  miniaturization  of 
the  presently  bulky  telemetering  equipment,  our 
engineering  staff  has  succeeded  in  reducing  the  size 
of  tclemeterinij  filters  to  us  little  us  25  to  50  of  the 
original  volume. 

a 

BUR N tLL  COl^PANY  n  Vi-ry  ple^aied  fc  announce  that 
it^no‘>’  ha^  available  a' 12  page  catalog  vhich  iniludei 
valuable  and  complete  infnrmption  on  tor6ld%  Irigh  qual 
ity  coi'n  and  vanou'-,  audio  lilter  net  eoiki. 

The  catalog  inc'udei  rompU-tv  deicriptionc,  attenuation 
and  Q  curve-,  that  eill  prove  valuable  for  equipment  deugn 
engineers. 

v^ rite  for  f.atalog  101  A. 


Ml 


SIDE  BAND  FILTERS 


Oi’.r  most  recent  engineering  achievement  in 
communications  filters  has  already  stirred  the  inter 
est  of  the  leading  receiver  manufacturers  in  the 
country. 

Our  new  side  band  filters  which  eLminate,  for 
most  applications,  the  necessity  for  expensive  crystal 
filters  are  expected  to  accelerate  the  advancement 
of  single  side  bund  communications. 

SUB  MINIATURE 
TOROIDS 

Toroids  for  intermediate 
frequencies  of  lOOKC  to  1 
megacycle.  A  wide  vari¬ 
ety  of  coils  ranging  in  s^e 
from  j  inch  provides  high 
0  in  the  frequency  range 
between  audio  and  RF. 

The  tiny  toroid  about 
the  size  of  a  dime  has  been 
welcomed  by  designers  of 
sub  miniature  .electronic 
eq*uipment  for  the  transis¬ 
tor,  guided  missile  and 
,  printed  circuit  field. 
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THERE’S  MUCH  THAT’S  NEW 
IN  THE  FIELD  OF  MAGNET 


OUR  SPECIALIZED 
EXPERIENCE 
MAY  BE  HELPFUL 


FftODUCtlON  TECHNlOU($ 


(continiicd) 


la  th«  potitloB  Bhown  bars,  lb*  capac¬ 
itor  in  tbo  fingora  of  tbo  oporotor  k 
boing  dkcborgod  by  tbo  lowott  oloc- 
trodoo  on  tbo  tUdo.  Whoro  capacitanco 
nood  not  bo  cbockod.  only  tbo  two  lowor 
pain  of  oloctrodeo  on  tbo  olldo  aro  usod 


leaky  or  shorted  unit  gives  a  bright 
glow  that  is  easily  recognized  by 
the  operator.  The  charged  unit  is 
then  slid  down  onto  the  third  pair 
of  electrodes  for  discharging 
through  a  resistance  load. 

In  practice,  a  capacitor  is  moved 
from  the  top  to  the  bottom  of  the 
slide  in  one  steady  motion.  This 
permits  testing  at  a  production  rate 
that  can  be  as  high  as  60  per 
minute. 


Today,  with  many  new  wpcs  of  insulation 
available  .  .  .  new  standard^  and  specifications 
.  .  .  new  test  and  quality  conthol  procedures  .  .  . 
Wheeler’s  43  years  of  experience  as  magnet  wire 
manufacturing  specialists  may  wt  very  helpful  in 
deciding  the  best  type  of  wir^  to  use  for  your 
particular  applications.  ) 


SEND  FOR 
NEW  MAGNET 
WIRE  SHEETS 


Wheeler,  as  a  division  of  The  Sperry  Corpora¬ 
tion,  has  developed  an  engineering  staff  excep¬ 
tionally  skilled  in  the  magnet  wire  needs  of 
precision  electrical  and  electronic  equipment 
manufacturers,  with  spiecial  emphasis  on  the 
smaller  wire  sizes  and  close  control  of  electrical 
specifications.  Production-wise,  our  exceptional 
facilities  carry  through  from  raw  copper  wire  to 
the  finished,  insulated  and  tested  product  .  .  . 
under  one  roof  and  under  one  high  standard  of 
quality  control  every  step  of  the  way. 


Interlocking  Parts  Trays 

Small  trays  made  from  galvanized 
sheet  metal  by  Caribe  Aircraft 
Radio  Corp.  of  Coamo,  Puerto  Rico, 
are  so  designed  that  any  desired 
number  can  be  quickly  locked  to¬ 
gether  to  hold  the  various  parts 


IVe  wi//  be  tJimd  (o 
aenc/  you  thia  practical 
angirtaarini  data  lold~ 
ar.  Juat  fiva  ua  an 
outlina  o/  your  atand- 
ard  or  apacial  rtaada. 


Your  problems  in  Magnet  Wire  may  safely  be 
entrusted  to  our  experts  .  .  .  whether  standard 
or  special  .  .  .  and  including  completed  coils, 
tran^ormers  and  other  wire -wound  components. 
We  welcome  your  inquiries. 


MAGNET  WIRE 
COILS 

COMMUNICATIONS 

EQUIPMENT 

TRANSFORMERS 


AAAKES  THESE  PRODUCTS  A 


Method  of  lockfaig  trays  togetbor.  Piece* 
of  moaldiig  tope  applied  to  iront.  bot¬ 
tom  and  rear  end  of  tray  •erre  os  eoaily 
changed  identUylng  labels  ior  content* 


THE  WHEELER  INSULATED  WIRE  COMPANY,  Inc 

OWkiaa  ef  Iha  Sparry  Carp.  *  1101  lAST  AURORA  ST.,  WATIRIURY  SO,  CONN. 
13WN53 
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Accurate  Field  Testing 
of  X-Band  Radars 

WITH  MICROLINE*  TEST  SET 
AND  RANGE  CALIBRATOR 


Included  in  Sperry’s  complete  line  of  Microline 
instruments  are  the  38A  Test  Set  (TS  147B/UP> 
and  the  AN/UPM-ll  Range  Calibrator  for  the 
accurate  testing  of  X-band  radars.  These  equip¬ 
ments.  of  rugged  design  for  field  usage,  can  also 
be  employed  in  laboratory  and  production  testing. 


MODEL  38A  Test  Set  (TS  147B  UP) 

This  portable  test  set  is  suitable  for  measurements  on  all 
radar,  beacon  or  missile  systems  in  the  8500-9600  me. 
range.  It  supplies  microwave  signals  of  known  frequency 
and  power,  either  continuous  wave,  frequency  modulated 
or  externally  modulated.  It  also  measures  the  power  and 
frequency  of  external  signals  in  the  above  frequency 
range.  Model  38A  contains  a  direct  reading  frequency 
meter,  wattmeter  and  signal  generator  which  allow  the 
measurement  of  power  and  frequency  of  radar  trans¬ 
mitters  as  well  as  receiver  sensitivity,  bandwidth,  recovery 
time  and  AFC  action.  Tuning  of  the  frequency  meter  is 
accomplished  with  both  a  direct  and  a  5  to  I  reduced 
drive  mechanism  for  ease  of  determining  narrow  pulsed 
signals  as  short  as  0.2  microseconds. 

SPECIFICATIONS: 

R-F  Power  Output:  Adjustable  from  —7  to  —85  dbm 
(decibels  relative  to  one  milliwatt). 

R-F  Power  Input:  From  +7  to  +30  dbm. 

Accuracy:  +l.5dh.  A  calibration  chart  is  supplied. 
Frequency  Meter  Accuracy:  +2.5  me.  absolute  at  25‘’C 
and  60'+  RH.  Calibration  f^int  9310  +  1.0  me. 

Our  nearest  district  office  will  be  happy  to  supply  further 
information  on  these  and  other  Microline  instruments. 


"  MODEL  AN/UPM-ll 

t  ,  RANGE  CALIBRATOR 

This  instrument  is  used 
X-band  flre-con- 
m  trol  radars  which  oper- 
8500-9600 
me.  frequency  band.  It 
V  %  receives  microwave  sig- 

[  ■  •  •  nals  from  a  radar  and 

r  *  responds  with  accu¬ 

rately  spaced  pulses 
thereby  providing  a 
means  of  calibrating  the  radar  range.  It  can  also  be  used  to 
boresight  the  antenna  axis  of  any  X-band  radar  system. 

SPECIFICATIONS: 

Range  Markers:  2(K)  to  50.»K)0  yds.  depending  on  delay  line 
Accuracy:  +  5  yards  ' 

Repeatability  of  readings  (same  radar  system):  +  1  yard 
Tuning:  Manual  or  AFC  . «f<s.  u. ..  mi.  om. 


ermcoPF  coMPAiir 

DitA/iioN  or  THi  trimiy  conroiiAiiOH 


GREAT  NECK,  NEW  YORK  •  CLEVELAND  •  NEW  ORLEANS  •  BROOKLYN  •  LOS  ANGELES  •  SAN  FRANCISCO  •  SEATTLE 
IN  CANADA  •  SPERRY  GYROSCOPE  COMPANY  OF  CANADA,  LIMITED,  MONTREAL,  QUEBEC 
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Want  more  information?  Uie  poet  cord  on  Met  pop*. 


KEN-SEAL 
Molding  Process 
is  Simple 
and  Positive 

1.  Units  are  pte  healed  for 

i*'v/M  f  i  »  I  ri-k  1 


2.  Open  transformer  is  inserted, 
in  molds.  ,  . 


3.  Ken-Seal  is  poured  at  room  temperatuie 


4  Vacuum  is  created  to  impregnate 
filled  molds. 


5.  Molds  are  removed  from  vacuum 
tanks  and  baked. 


6.  Unit  IS  taken  from  molds  and 
baked  for  final,  curing. 


KEN-SEAL 

MOLDED  TRANSFORMERS 


No  nuittt'r  v.h.it  your  trnir.fi'r tiu'r  ,0  .jinreiucnt'  m.iy  tic  conf'.ir.t 
Ki^Miyon  hrst  1  )j.ir  cnj  c  ' ''i'  ■^■oll  cndc.ivot  how  you  how  you  c.in 
m' rc.isc  r-ffu  ictu  y  ;it  low  tc-.t  hy  cic.  .c.inr  ,1  Iton-.lomier  tiom  the 
•  ompictc  Kenyon  luu' 


PRODUCTION  TECHNIQUES  icontiniMd) 

needed  at  a  particular  work  posi¬ 
tion  during  production  of  small  job- 
lot  quantities  of  electronic  subas¬ 
semblies. 

The  tray  design,  shown  on  the 
accompanying  diagram,  permits 
fabrication  without  need  for  solder¬ 
ing  or  riveting.  After  bending  the 
cut-out  sheet,  the  tray  is  ready  for 
use.  The  locking  cuts  on  the  sides 
at  the  rear  serve  to  lock  adjacent 
trays  together. 


Pattern  ior  selMocklng  nesting  trays 


Vacuum  Cleaner  Speeds 
Sealing  of  Packages 

As  AN  AID  in  obtaining  climate- 
proof  packaging  of  electronic  equip¬ 
ment,  air  is  evacuated  from  the 
outer  wrapper  of  the  package  with 
a  vacuum  cleaner  just  before  heat 
sealing,  in  the  Brooklyn,  N.  Y. 


Kenyon  Transformer  Co.,  Inc.,  840  Barry  St.,  New  York  59 


RsmoTing  air  and  moisturs  from  carton 
bag  boioro  final  heat-sooling  on  mo- 
chlno  stonding  OTor  conveyor.  Vacuum 
cleoner  Is  under  conveyor 


■% 
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Qiiincrgo  ■■•cfrkal  lnMitatl«nt  are  high  dielcc* 
trie,  heat-resistant  sheet  materials  made  of  puri* 
hed  asbestos  for  use  on  equipment  up  to  130  C, 
Available  in  tape  and  roll  forms. 


electrical  insulation 


Johns-Manville  ElECTRICAL  INSULATIOMS 


How  Cutler -Hammer#  Inc. 


Protecting  coils  in  giant 
C-H  Supermagnets  is  difficult  be¬ 
cause  of  the  heat  generated  by  the 
tightly  packed  pancake  coils.  This 
problem  is  complicated  by  the 
need  to  utilize  every  bit  of  space  to 
gain  maximum  lifting  power.  After 
experimenting  with  many  insulat¬ 
ing  materials,  including  coatings, 
Cutler-Hammer  chose  Quinorgo 
No.  3000  for  Supermagnet  strap 
insulation.  , 

Quinorgo  fully  meets  the  exacting 
requirements  of  Cutler- Hammer 
—  as  well  as  those  of  other  well- 
known  electrical  manufacturers. 
Quinorgo  is  a  moderate  priced, 
high -temperature  insulation,  for 


Cutler •HsHiunsr's  sweeuss  with  Quinorgo  No. 
3000  on  giant  Supermagnets  led  the  company  to 
use  this  insulation  as  a  component  of  the  scriaa 
wound  Type  "M”  magnetic  brakes  which  art  so 
widely  known  throughout  the  industry. 


use  alone  or  in  "composites.’* 
Available  in  two  types  with  slightly 
different  impregnation  character¬ 
istics.  Both  types  combine  high  di- 
elearic  and  mechanical  strengths, 
with  uniform  texture  and  caliper. 
They  maintain  these  prop>erties 
under  operating  temperatures  up 
to  130  C. 


Quinorgo  Electrical  Insulations 
may  lower  your  produaion  costs 
and  improve  product  perform¬ 
ance.  For  more  information  write 
for  the  32-page  booklet  "PYROL¬ 
YSIS  PROTECTION  PAYS  WELL” 
(EL-40A)  Johns-Manville,  Box  60, 
New  York  16,  N.  Y.  In  Canada, 
199  Bay  Street,  Toronto  1,  Ontario. 
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WoBf  more  information?  Use  post  cord  on  lost  poge. 


J  s. 


tiovi  can 

GLOBAR' 

VOLTAGE 

SEHSITIVE 

RESISTORS 

cut  your  products 
cost... yet  add 
to  its  reputation  ? 


OUR  ENGINEERS  will  be  glad  to  show  you, 
without  obligation,  how  globar  Ceramic  Re¬ 
sistors  can  help  you  make  a  better  produa  at  less 
cost.  Write,  giving  details  of  your  problem,  to 
The  Carborundum  Company,  Dept.  E  87-313, 
Niagara  Falls,  New  \brk. 


Many  manufaaurcrs  count  on  globar  type  bnr  volt¬ 
age  sensitive  resistors  to  reduce  surge  voltages  and  contact 
arcing  time — in  both  AC  and  E)C  circuits.  Because  their  re¬ 
sistance  decreases  sharply  as  applied  voltage  is  increased, 
BNR  resistors: 

R«du<«  surge  voltage  peaks  from  50%  to  90%. 

This  feature  permits  use  of  lower  voltage  ratings  in 
your  components . . .  saves  produa  costs. 

Reduce  contact  arcing  time  up  to  95%.  By  drasti¬ 
cally  limiting  the  duration  of  arcing  after  a  circuit  break, 
conuas  last  much  longer.. .with  less  pitting,  less  stick¬ 
ing.  Cuts  maintenance  costs  for  your  customer,  helps 
give  your  produa  a  barer  reputation. 

Used  in  low  voltage  devices,  bnr  resistors  also  substantially 
reduce  radiations  which  interfere  with  radio  and  television 
receivers. 


•  Engineering  data  on 
these  and  other  important 
uses  for  globar  Type  bnr 
resistors ...  in  Bulletin  GR-2. 
Write  for  your  copy. 


GLOBAR  Typo  BNR  resistors  are  built  for  long  life.  They  with¬ 
stand  repeated  high  voltage  stresses  without  danger  of  sudden 
failure.  They  are  manufactured  in  both  cylindrical  and  disc  shapes 
...  to  mea  your  exact  circuit  and  engineering  requirements. 


GLOBAR  Ceramic  Resistors 

CONVENTIONAL  •  TEMPERATURE  SENSITIVE  •  VOLTAGE  SENSITIVE 

by  CARBORUNDUM 

•  uraitTritco  rntoi  m.dk 
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Wont  mar*  biformatie*?  Um  p««t  cord  on  lott  poga. 


^HOLC  OIAM 


ptrmits  HIGH  GAIN  examination  of  small 
D.C.  level  shifts 

and  hard-to-see  spicipicatiohs 

A»C»  COMPONENTS  •  Vertical  amplifier  —  D.C.  to 

5  megacycles  —  .08  /nsec  rise 
time  —  sensitivity  50  milli¬ 
volts  peak-to-peak/inch  — 
signal  delay  line. 

•  D.C.  “buckout”  voltage  up  to 
600  volts  depending  on  ver¬ 
tical  attenuator  setting. 

•  Triggered  or  recurrent 
sweeps  —  10  seconds  total 
sweep  time  to  0.4  micro¬ 
seconds  per  centimeter. 

•  5X  sweep  expansion. 

•  Horizontal  amplifier  —  D.C. 
to  1  megacycle  —  sensitivity 
120  millivolts  peak-to-peak/ 
inch. 

•  Regulated  plate  and  heater 
supplies  for  best  trace 

•  Trae«  position  stability  ^  stability. 

•  Iroodbond  X  axis  omplifitr  P  cathode-ray 

^  .  .  „  .  „  ,  tube.  Deflection  plates 

•  Acenroto  X  ond  Y  oxis  brought  out  for  direct 

calibrotions  connections. 

•  Tri^gorod  or  rocurront  •  Vertical  deflection  calibration 

swoops  accuracy  5%.  Sweep  calibra- 

-  M  tion  accuracy  10%. 

MODEL  OA-16  M  •  Blower  cooling. 

OSCILLOSYNCHROSCOPE  B  *  Edgelighted  rule  screen. 


The  above  photograph  kHows  a  5-volt 
peak-to-peak  signal  at  a  D.C.  level  oi 
400  volts.  By  burking  out  the  400-volt 


component,  high  gain  ran  be  used  to 
ive  a  large  image  for  detailed  study, 
i'ith  such  a  presentation,  a  D.C.  level 
shift  of  as  little  as  0.25%  is  readily 


observable. 


•  SX  swoop  oxponsion 


745 


f.•.h.  WlAcliAttgr 


write  for  detailed 


literature 


Shait-canlsrlng  ilg  which  can  be  turned 
down  irom  a  piece  oi  broom  handle 


mod^l 

OA-16 


Sel^ctmtamed . , .  CcUi/puUed.,. 


D.C.  "BUCK-OUT”  VOLTAGE 


two  rods  projecting  from  a  metal 
frame.  The  capacitor  is  placed  on 
two  pairs  of  rotating  disks  beneath 
the  stamp-pad  guides.  When  slid 
down  the  track  toward  the  frame, 
the  rubber  stamp  rotates  and  im¬ 
prints  the  capacitor. 

A  screw  and  locknut  at  each  end 
of  the  frame  permit  raising  or 
lowering  of  guide  rods  to  accomo¬ 
date  various  sizes  of  capacitors. 

After  stamping,  the  capacitor 
markings  are  coated  with  varnish. 
To  keep  the  units  from  touching 
each  other  while  the  varnish  is  still 
wet,  a  rack  is  used  having  a  coil 
spring  stretched  along  each  side  and 
one  in  the  center.  When  placed  in 
the  rack,  the  leads  of  the  capacitors 
lay  within  the  turns  of  the  spring. 


I  Tuner  Shaft-Centering  Jig 

Installation  of  uhf  tuners  in  cab¬ 
inets  is  expedited  by  slipping  a 
tapered  wood  jig  over  the  tuner 
shaft  from  the  front  of  the  cabinet 
after  placing  the  tuner  in  position ; 


MEASUREMENTS 

OVER 

WIDE  RANGES 


Spriaga  on  odgos  of  rack  provont  co- 
pocilon  Irom  coming  in  contact  with 
•och  othor  whilo  varnish  coaling  is 
drying 


PRODUCTION  TECHNIQUES  (contimicd) 


,  D.C  to  S-MEGACYOE  SCOPE . 


2M 


Wont  more  intormstioii?  Um  pest  cord  o«  lost  poge. 
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pracesslor  your 

SLIP  RING 
^  ASSEMBLIES 


•  LOWER  I/COST  •CIOSI 

•  ONE-PIECE  CONSTRUC 


Now  a  Compfofo  Servfco 


when  the  is  pushed  into  the 
cabinet  hole,  the  shaft  is  precisely 
centered.  The  jig  leaves  both  hands 
free  for  tightening  the  mounting 
screws.  The  idea  is  the  suggestion 
of  Parke  M.  Good  of  Lancaster,  Pa., 
and  received  a  Philco  Idea  Award. 


solved  this  marking  problem 


iDfumnciinoN  MAuauG 

FOR  COHTRACT  AMD  OVERSEAS  PACKING 


Bending  Tiny  Leads  in 
Oramic  Molds 

i.,EADS  of  components  for  subminia¬ 
ture  subassemblies  are  precision- 
bent  on  specially  designed  ceramic 


In  contract  and  export  packing  of  parts,  assemblies,  etc.,  certain  JAN 
specifications  call  tor  three  packaging  stages:  (1)  enclosure  in  scrim- 
back  or  polyethylene  lined  hml  sealing  envelope,  (2)  intermediate  pack¬ 
ing  in  a  folding  box,  (3)  final  packing  in  corrugated  carton.  Each  of 
these  three  types  of  containers  must  be  marked  for  instant  and 
permanent  identification.  Many  manufacturers,  dissatisfied  with  con¬ 
ventional  marking  with  crayon,  stencil,  labeling  or  other  form  of  hand 
stamping,  have  not  only  found  great  savings  in  time  and  money,  but 
also  obtained  more  legible,  longer  lasting  identification  using  a 
Markem  Method.  One  Markem  machine  (with  appropriate  Markem 
type  and  Markem  ink)  prints  desired  information  on  all  three  con¬ 
tainers.  The  vapor  barrier  of  the  envelope  is  not  broken.  Desired  in¬ 
formation  is  changed  rapidly.  By  printing  quantities  of  containers  as 
and  when  needed,  inventory  problems  are  minimized.  In  this  way,  the 
Markem  Method  insures  positive  identification  when  the  items  reach 
their  destination. 


N  MAKKtM  Identification  printing  for  contract  and  overseas 
lirin  t/rtllO  packaging  is  but  an  example  of  how  Markem  solves 
iIlLP  you.  industry’s  marking  problems.  Markem  has  been 
providing  industry  with  production  techniques  and 
equipment  to  identify,  decorate  or  designate  its  products,  parts  and 
packages  since  1911.  Markem  also  provides  technically  trained  men 
who  are  available  in  your  area  to  assure  continued  satisfaction  with 
Markem  methods  ana  equipment. 

When  you  have  a  marking  problem,  tell  us  about  it  and  send  a  sample 
of  the  item  to  be  marked.  Perhaps  a  complete  Markem  Method  has 
already  been  developed  to  solve  your  problem.  If  not,  Markem  will 
work  out  a  practical  solution. 

Marksm  Modtin*  Company,  K««n«  $,  N.  H.,  U.S>. 


Examples  oi  ceramic  molds  used  for  pre- 
iormin?  leods  oi  smoll  parts.  Hooks  at 
ends  are  iormsd  around  steel  pins  em¬ 
bedded  in  the  molds.  Where  pins  ore  ot 
right  ongles  us  In  bottom  mold,  one  is 
made  movable  and  spring-loaded  so  It 
can  be  retracted  to  remove  finished  com¬ 
ponent  after  bending 
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Went  mart  Hifernralion?  Um  post  cerd  os  lest  pegs. 
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TRIPLETT  ELECTRICAL  INSTRUMENT  CO^  BLUFFTON 


OHIO 
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PRODUCTION  TECHNIQUES  (conHnued) 

molds  in  Raytheon’s  Brighton, 
Mass,  plant.  The  leads  then  fall 
automatically  into  the  correct  posi¬ 
tions  for  soldering  when  assembly 
workers  place  them  inside  a  crowded 
chassis  with  tweezers.  Preforming 
of  leads  in  this  manner  eliminates 
the  necessity  of  providing  room  for 
inserting  pliers  or  fingers,  and  thus 
reduces  the  overall  size  of  the  prod¬ 
uct. 

Ceramic  molds  were  used  for 
preforming  because  they  could  be 
duplicated  in  any  quantity  once  the 
master  was  made.  Individual  ma¬ 
chining  of  the  required  curved 
molds  from  steel  would  have  proved 
much  more  costly.  Each  mold  is 
cemented  on  a  metal  plate  which  in 
turn  is  fastened  to  an  appropriately 
labeled  plastic  base. 


Speeding  Etectronic  Progress 
through  _ 


This  new  JK  G*12  is  designed  for  ultra 
stable  frecpiency  control  in  applications 
such  as  frequency  stondcnds,  timing  and 
counting  circuits,  broadcast  equipment 
and  frequency  monitors.  Electrizes  are 
deposited  directly  on  the  large,  precision- 
made  quartz  plate  shockmounted  in  an 
evacuated  glass  envelope.  Frequency 
range  500  kc  to  1500  kc.  Crystal  may  be 
desined  for  a  minimum  temperature  coeffi¬ 
cient  of  from  0°C  to  50*^0  or  for  tempera- 
tvure  controlled  operation  at  60°C  with  a 
JK07E-115V  Oven.  Approximate  height 
above  chassis,  Maximum  diameter 

of  octal  base,  Consult  us  on  specific 
applications. 


Tomorrow’s  Crystals 


Example  of  •ubattambly  requlriag  pre- 
iormed  lead*  on  mlniatur*  components. 
ThU  dUcriminator  tranaiormer  U  at- 
■embled  with  tweesera.  needle-nose  pli¬ 
ers.  soldering  pencils  ond  additional 
special  tools 


The  Increasing  demand  for  ultra-stable  frequency  control 
to  meet  today's  new  requirements  has  necessitated  o 
new  approach  to  crystal  design.  Evacuated  glass  en¬ 
velopes  —  for  maximum  protection  and  freedom  from 
contamination  —  are  a  part  of  the  new  design  of  JK 
Crystals  for  the  Critical.  Consult  us  on  your  requirements 
for  crystals  of  this  advanced  design. 


Knob  Springs  Installed  With 
Arbor  Press 

Although  insertion  of  springs  in 
television  receiver  tuning  knobs 
is  a  relatively  simple  operation, 
repetition  of  this  task  hour  after 
hour  results  in  operator  fatigue  and 
a  sore  thumb.  Changeover  to  an 
arbor  press  simplifies  the  operation, 
improving  operator  morale,  speed¬ 
ing  output  and  reducing  rejects. 

A  fixture  was  made  for  the  base 
of  the  press  to  hold  the  front  face 
of  the  knob  securely  without 
scratching  it.  The  operator  places 
a  knob  in  this  fixture,  drops  a 
.spring  into  the  hole  with  her  left 
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You  can  get  rod  or  drawn  bar  of  Chase  Free- 
Cutting  Brass,  Copper  or  a  wide  variety  of 
other  copper  alloys  at  one  stop  —  the  Chase 
Warehouse  nearest  you! 

When  you  want  free-cutting  materials,  it  pays 
to  buy  Chase  —  for  Chase  rod  and  drawn  bar 
yield  the  shorter  chips  that  make  for  easier 
machining,  longer  tool  life.  They  produce 
smooth,  clean-surfaced  prcxlucts  —  less  expen¬ 
sive  to  buff  or  polish  before  lacquering, 
enameling  or  plating. 

And  when  it  comes  to  re-ordering,  remember 
that  Chase  alloys  are  uniform  —  repeat  orders 
of  the  same  alloy  always  have  the  same  cutting 
characteristics. 


BRASS  &  COPPER  Thm  Nation's  Headquarters  for  Brass  St  Copper 

Mawt  OmM  tsssss  CHi.  Ml.  Nm  T«t  to  hamism 

or  KOHKcon  corm  cootomtioh  ^ 
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PRODUCTION  TECHNIQUES 


(continued) 


Air-Conditioned  •  Portable  •  Weatherproof 


Now!  Attenuation  of  radio  fre¬ 
quency  energy  higher  than  ever 
before  .  .  .  attenuation  over  the 
widest  frequency  range  . .  .  attenu¬ 
ation  beyond  measure  over  1  me 
with  present  instruments. 

All  this  becomes  reality  in  the 
new  RFI  Shielded  Enclosure.  Built 
of  heavy  copper  sheet  panels— 
solid  floors,  solid  walls,  solid  ceil¬ 
ings— this  new  enclosure  shuts  r-f 
interference  in  or  out  more  effec¬ 
tively  than  any  other  type  of  struc¬ 
ture.  The  reason?  Patented  Lindsay 
Construction— in  which  solid  cop- 


Usinq  arbor  praaa  to  force  spring  into 
tuning  knob 


This  unique  construction  also 
offers  you  the  greatest  stren^-to- 
weight  ratio.  Superior  rigidity  en¬ 
ables  you  to  mount  the  enclosure 
on  a  truck  as  a  mobile  unit.  Or, 
carry  it  to  a  testing  station.  Unload 
it.  And  later  move  it  to  another 
location,  all  without  disassembling. 

Weatherproofed,  RFI  Shielded 
Enclosures  can  withsund  the  rigors 
of  climates  hot  or  cold,  damp  or 
dry.  For  warmer  climates,  they  can 
be  air-conditioned  with  units  of 
any  size. 


hand,  then  operates  the  lever  of 
the  press  with  her  right  hand  to 
drive  the  pin  home.  The  end  of  the 
moving  arbor  is  appropriately  ma¬ 
chined  to  do  this  without  damag¬ 
ing  the  plastic  knob. 


Testing  High-Vollage  Power 
Supplies 

Power  supplies  used  to  provide  the 
accelerating  potentials  for  four 
different  types  of  Tektronix  cath¬ 
ode-ray  oscilloscopes  are  produc¬ 
tion-tested  with  a  single  compact 


per  panels  are  joined  at  rigid, 
copper-plated  steel  channels  and 
tightly  bolted  together.  Tensioners 
at  the  seams,  further  serve  to  stop 
any  interference  that  might  find  its 
way  through  the  almost  leak-pr(H)f 
channel  and  panel  joints. 

The  result  is  a  revolutionary 
advancement  in  shielding  effective¬ 
ness.  An  independent  laboratory 
conservatively  plotted  it  for  100 
db  from  .19  me  to  1000  me. 


Actually  there’s  no  end  to  the 
many  advantages  you’ll  And  in  this 
new  type  of  shielded  enclosure. 
Bulletin  No.  2  gives  most  of  the 
details.  Write,  wire,  or  phone  for 
your  copy  now! 


Power  supply  tester  la  use  at  Portland. 
Oregon  plant  of  Tektronix.  Inc.  Unit  at 
right  has  Its  own  leads.  Unit  at  left  has 
only  terminals  hence  clip  leads  were 
oltached  to  theee  for  the  test.  Only  one 
unit  Is  tested  ot  o  time 


3634  N.  Lowrence  Street  •  Philadelphia  40,  Pa.  •  Phone:  REgent  9-2537 
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Wont  more  informotion?  Um  port  coid  on  lest  page. 


the  new  CCi0  OSCilloSCOpe  (type  104) 
performs  the  functions  of  several  types 


By  using  interchangeable 
D.C.  Amplifier  and  Time  Base  Units, 
one  CAE  Oscilloscope  performs  the 
operations  of  several  different  types  of 
oscilloscopes  resulting  in  a  consider* 
able  saving  in  capital  expenditnre. 

Highly  functional,  it  is  constructed  on 
the  unitized  principle  and  its  unique 
system  of  controls  makes  it  simple  to 
operate  with  highly  accurate  results. 

th.cae 

OtcillOfCOpe  (TYPE  104) 

INTERCHANGEABLE 
AMPLIFIERS  provide 
suitable  combinations  of — 

•  wide  band,  from  D.C.  up  to  10  MC/S 

•  rise  time  down  to  0.05  micro-seconds 

•  voltage  gain  up  to  500,000 

•  inherent  noise  as  low  as  1  micro-volt 

INTERCHANGEABLE 
TIME  BASE  UNITS  provide 
suitable  combinations  of — 

•  sweep  velocity  10  cm/micro-seconds  . 
to  5  cm/scconds 

•  triggered  or  continuous  sweeps 

•  automatic  synchronization 

•  linearity  1% 

•  voltage,  frequency  and 

time  calibration  accuracy  2% 


Ask  Jor  Bulletin  No.  SIE-SOIOl 

Canadion  Clviafion  Cl^ctronicf/  Ltd.  Fof  complete  details  of  cae  Osciiio* 

scope,  Type  104,  call  or  write  the 

8280  St.  Lawrence  Boulevard,  Montreal  CAE  office  nearest  you. 

Toronto  •  Winnipeg  '•  Vancouver 
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Cloasup  of  showinq  how  iour  dii- 

ioront  typM  oi  powar  auppllM  for 
cathodo-roy  oscilloacopM  at*  conaoctod 
to  tho  tMt  poaittons.  Motor  at  loft  reads 
output  kiloToItaqo.  and  motor  at  rlqht 
roads  ororaqo  oscillator  curront 


test  set  having  quick  connectors. 
In  practice,  only  one  of  the  four 
test  positions  is  used  at  a  time,  for 
checking  a  production  run  of  one 
particular  unit. 

When  changing  to  a  different 
unit,  the  meters  are  switched  to  a 
different  set  of  clips  and  the  con¬ 
trols  are  reset  for  the  required  new 
test  voltages  and  current  ranges. 
Even  though  possible,  testing  of 
different  units  one  after  another 
would  be  confusing  to  the  operator 
because  each  unit  has  different  out¬ 
put  voltages  and  loads  the  oscilla¬ 
tors  differently. 

Use  of  Grayhill  No.  2-0  panel 
mount  test  clips  contributes  to  the 
high  testing  speed  of  less  than  one 
minute  per  unit. 

Some  or  all  of  the  oscillator  cir¬ 
cuit  components  are  mounted  on 
the  high-voltage  unit.  These  are 
connected  into  the  tester’s  oscillator 
tube  circuit  when  the  unit  is  being 
tested.  Plate,  screen  and  bias  volt¬ 
ages  are  provided  by  the  tester. 
Rectifier  filament  voltage  for  each 
high-voltage  unit  is  supplied  from 
a  winding  on  its  own  transformer. 
Measurements  are  made  of  positive 
and  negative  d-c  output  voltages 
and  average  oscillator  current. 


Handiest  selector  you  ever  saw! 

Simplifies  your  job;  saves  time,  speeds  choice  of 
right  fastener.  Easy  to  read,  easy  to  use,  hand¬ 
somely  lithographed  in  red,  white  and  blue.  Shows 
various  tubular  and  split  rivets,  part  catalog  num¬ 
ber,  normal  clinch  allowance,  size  of  clearance 
hole  in  work  and  other  details  to  aid  your  product 
manufacturing.  Sturdily  riveted  together  for  lasting 
use.  Write  for  yours  today! 


Air-Operated  Pot  Jig 

r 

In  subassembly  work  involving 
assembly  and  soldering  of  leads  and 
small  parts  on  combination  volume 
controls  and  on-off  switches  for  a-m 
radios,  an  air-operated  diaphragm 
is  used  to  hold  seven  controls  at  a 
time  in  a  wood  jig. 

A  flip  of  the  foot  i)edal  opens  the 


The  name  to  RIVET  in  your  memory  for  fasteners. 


THE  MILFORD  RIVET  &  MACHINE  COMPANY 

855  BRIDGEPORT  AVENUE,  MILFORD,  CONNECTICUT 
806  ILLINOIS  AVENUE,  AURORA,  ILLINOIS 
1106  WEST  RIVER  STREET,  ELYRIA,  OHIO 
26  PLATT  STREET,  HATBORO,  PENNSYLVANIA 
715  SO.  PALM  AVENUE,  ALHAMBRA,  CALIFORNIA 


Wont  more  information?  Um  post  cord  on  kut  page. 
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BROADCASTING 


IC9I 


.  RADAR,  PULSE, 
EXPERIMENTAL  EQUIP¬ 
MENT  AND  SPECIAL  TYPES 


FEDERAL  HAS  A  NEW  CABLE  CATALOGUE 

This  new  28-page  buying  guide  contains 
a  world  of  up-to-date  information  on 
Federal’s  quality-controlled  cables,  plus 
numerous  useful  tables  and  diagrams.  For 
your  free  copy,  write  to  Federal  tjday, 
Dept.  D-7lj. 


Manufacturer  of  America's  most  complete  line  of  solid  dielectric  cables 

mi  Federal  Telephone  and  Radio  Companp 


SELENIUM-INTELIN  DEPARTMENT  •  100  KINGSLAND  ROAD,  CLIFTON,  N.  J. 

In  Canada:  F*d*ral  fiMtric  AAonuloclurin^  Company,  ltd.,  AAontrool,  f,  Q. 

Cnporl  Diiifibutor$i  Intornalienal  Standard  Electric  Corp.,  67  Broad  St.,  N.  Y. 
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AVIATION 


For  Every  HF  •  VHF  •  VHF  Application 

With  PederaVs 

QUALITY-  CONTR  OLLED 

COAXIAL  CABLES 


Whatever  your  field  of  application  . , .  whatever  your  trans¬ 
mission  line  requirement . . .  Federal  is  ready  to  serve  you. 
If  the  cable  you  need  doesn’t  exist,  Federal  will  cooperate 
with  you  in  developing  and  producing  it  in  any  quantity! 

Federal  offers  you  one  of  the  nation’s  most  diverse  stocks 
of  RG  type  cables  —  including  the  Federal-developed  low- 
temperature,  non-contaminating  thermoplastic  jacket. 

Quality-controlled  throughout  the  entire  manufacturing 
process.  Federal  cables  bring  trustworthy  transmission  to 
every  electronic  application  .  .  .  plus  top  flexibility  and 
superior  resistance  to  abrasion,  weathering  and  corrosion. 

Before  you  specify  cable— or  complete  cable  assemblies 
—for  any  general  or  military  application,  get  the  facts  and 
figures  from  Federal.  We  have  the  answer  or  we  can  get  itf 


PKODUCTION  TECHNIQUES 


(continiMd) 


tor  Military  Uso 


All  military  specifications  met.  Liberal  safety 


CloM-up  el  holding  llg  In  no  for  aub- 
ataombly  work,  ahowing  bow  air  unit 
(mado  by  W.  B.  Brown.  Chicago)  op- 
plioa  proaauro  to  upper  block 
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DESIGNED  AS.  A 


1  he  Type  2001-2  series  provides  frequencies  from 
30  to  30,000  cycles  with  an  accuracy  of  .001%  (at 
room  temperatures)  in  units  suitable  for  integration 
with  instruments  of  your  own  design  —  or  for  panel 
rack  mounting  with  your  own  power  sources  —  or  for 
line  operation. 


WHICH  WILL  MEET  YOUR 

CUSTOM  NEEDS 

FROM  A  COMBINATION  OF 

STOCK  UNITS 


TYPICAL  COMBINATIONS 

2001-2  2001-2  +  M 

2001-2 -+-L  2001-2  -I- M -f  P 

2001-2  -fL+P  2001-2  -I- L -I- P  +  R 
2001-2  +  H  2001-2  H  -f  P  R 

2001-2  -t-  H  -f  P  2001-2  M  -f  P  -f  R 


TYPE  ’'2001-2'' 

FREQUENCY  STANDARD 

Frequencies.  200  to  3,000  cycles.  Out¬ 
put,  approximate  sine  wave  at  5  volts. 


ACCESSORY  UNITS 


"M"  UNIT 
AMPLIFIER 

Provides  2  watts  at  6  and  110  volts. 


"L"  UNIT. 

DIVIDER.  JMULTI-VIBRATOR  TYPE) 

Provides  trequencies  from  30  to  200, 
controlled  by  the  2001-2  unit. 

Output,  approx.  5V.  Approx,  sine  wave. 


"P"  UNIT 
POWER  SUPPLY 

Provides  power  for  combinations  of 
units  illustrated,  if  other  sources  are  irv 
convenient  or  not  available. 


"D"  UNIT. 

DIVIDER,  (COUNTER  TYPE) 

Provides  ^  to  200  cycles  controlled 
by  the  2001-2  unit,  (fail  safe) 


"H"  UNIT 
MULTIPLIER 

Provides  frequencies  from  3,000  to 
30,000  cycles,  controlled  by  the  2001-2 
unit.  Output,  approximately  5  volts. 

For  details,  please  request  our  "Type  2001-2"  Booklet, 


"R"  UNIT 

PANEL  MOUNTING 
Accommodates  up 
units.  Standard  size  is  I 
high,  19  inches  long. 


American  Time  Products,  tnc. 


580  Fifik  Avfmo^  New  Y0rk  Ji 

OPERATING  UNDER  PATENTS  OF  WESTERN  ELECTRIC  COMPANY 


ELECTRONICS  —  October,  ,1953 


Want  aiara  iafanaatioar  Uta  pott  cord  oa  lost  pag«. 


309 


NEW  PRODUCTS 


Edited  by  WILLIAM  P.  O'BRIEN 

ControL  Testinq  and  Measuring  Equipment  Described  and 
Illustrated  .  .  .  Recent  Tubes  and  Components  Are  Covered  .  .  . 
Fifty-Eight  Trade  Bulletins  Reviewed 


SELENIUM  RECTIFIERS 

are  glass-encased 


Bradley  Laboratories,  Inc.,  New 
Haven,  Conn.,  is  producing  a  new 
series  of  glass-encased  high-voltage 
selenium  rectifiers,  dubbed  the 
SE6L.  It  is  hermetically  sealed  in 
a  8-in.  diameter  high-strength 
gla.s8  (pyrex)  tube  which  has 
fewer  high-voltage  installation 
problems  than  the  metal  tube  with 
glass-to-metal  .sealed  end  caps.  The 
units  are  rated  1.5  milliamperes  d-c 
and  have  maximum  peak  inverse 
ratings  up  to  6,000  volts.  They  meet 
government  requirements  for  high- 
voltage  hermetically  sealed  recti¬ 
fiers. 


POWER  SUPPLY 
for  circuit  analyzers 


Lee  Electronic  Labs.,  Inc.,  233 
Dudley  St.,  Boston  19,  Mass.,  have 
developed  a  new  miniature  elec¬ 
tronic  power  supply,  model  PS-1 
for  use  with  their  model  E-C  or 


E-A  circuit  analyzers.  The  new 
unit  provides  both  a-c  and  d-c  test 
voltages,  permitting  an  extremely 
wide  range  of  resistance  and  con¬ 
tinuity  tests  and  increases  the 
sensitivity  of  the  aforementioned 
models  to  over  200  megohms.  It 
features  a  miniature  selenium  rec¬ 
tifier  and  dual-capacitor  R-C  filter 
network  in  a  special  circuit,  which 
permits  testing  of  capacitors  for 
leakage  with  actual  d-c  voltages  ap¬ 
plied  and  quick  indication  of  in¬ 
termittently  open  capacitors  with 
a-c  applied.  It  will  withstand  direct 
short  and  all  output  terminals  may 
be  safely  grounded  without  damage. 


TRANSDUCERS 

of  the  potentiometer  type 

Rahm  Instruments  Inc.,  12  W. 
Broadway,  New  York  7,  N.  Y.  The 
S  series  potentiometer  pressure 
transducers  include  a  number  of 
instruments  in  the  0  to  5  and  0  to 
30-psi  range  for  the  measurement 
of  gage,  differential  or  absolute 
pressure.  The  brush  of  a  precision 
potentiometer  is  actuated  by  a 
change  in  pressure  to  produce  a 
change  in  resistance-ratio  or  volt¬ 
age.  Small  size  is  effected  without 
sacrifice  of  resolution  or  linearity. 
All  instruments  in  this  series 
weigh  0.43  lb  and  are  2  in.  in 


j  OTHER  DEPARTMENTS 
I  featured  in  this  issue: 
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Electrons  at  Work. . . . 

. . 198  t 
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..258  j 

Plants  and  People  . . . 

..382  1 

New  Books  . 

.436  1 

Backtalk  . 

...451 

length  and  21  in.  in  diameter. 
Instruments  for  operation  to  285 
C  are  available.  Standard  units  for 
operation  at  normal  ambient  tem¬ 
peratures  can  be  fluid  filled. 


MAGNETIC  RECORDER 

with  slanted  top  design 


Ampex  Electric  (;orp.,  934 
Charter  St.,  Redwood  City,  Calif. 
Model  350  magnetic  recorder  for 
professional  and  semiprofessional 
use  features  a  new  cabinet  design. 
Sloped  at  a  30-deg  angle,  the  tape 
transport  mechanism  is  within 
easy  reach  of  an  operator,  sitting 
or  standing.  The  electronic  control 
panel,  also  slanted,  is  just  in  front 
of  the  tape  transport.  Since  all 
operative  units  are  contained  in  the 
upper  portion  of  the  console,  the 
machine  may  be  placed  on  a  desk 
or  table  if  the  user  does  not  desire 
to  use  the  base  which  is  furnished. 
Pushbutton  control  permits  rapid 
shuttling  between  fast  forward  and 
rewind,  facilitating  rapid  editing. 
A  two-speed  machine,  it  may  be  ob- 
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fither  cadmitim  or  silver  plated.  S(x;ket  insulators  iri- 
clude  general  purj^ose  phenolic,  low-loss  phenolic, 
ceramic  or  NEMA  gratle  laminattnl  phenolic. 

Sylvania  plugs  and  connectors  are  offered  to  meet 
every  electronic  designer’s  need. 

F*)r  complete  information  on  any  of  Sylvania's  (jual- 
ity  electronic  components,  write  today  to:  Sylvania 
hdectric  Prmlucts  Inc.,  Dept.  3.\-1010,  1740  Broad- 
wav,  .New  York  19.  Y. 


SYLV.\Ni.\’s  complete  line  of  electronic  components 
now  includes  tube  sockets,  shields,  plugs  and  con¬ 
nectors  .  .  .  either  standard  or  precision-ma<le  to  your 
own  specificatSons. 

The  tidre  socket  line  includes  both  molded  and 
laminated  types,  supplied  for  either  top  or  Irottom 
mounting,  a  wide  variety  of  saddles  and  with  or  with¬ 
out  center  shield  and  ground  connections.  Brass, 
phosphor  bronze  or  beryllium  copper  contacts  are 


luttgrol  iy«h»»  So<k*t 


0«lc4S«ck«t 


LIGHTING  •  RADIO  •  ELECTRONICS  •  TELEVISION 


In  Conoda  Sylvania  Et«<fric  (Conodo)  Lfd 
Univ«fstty  Tow#r  Sldg  ,  $1  Coth«rin«  St  ,  Montr^ol,  P  Q 
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tained  to  oi)erate  at  3!  and  7i  ips, 
or  at  7i  and  15  ips.  Frequency 
response  to  15,000  cps  is  available 
at  both  the  7i  and  15-in.  speeds. 
At  the  8i-ln.  speed,  response  is  flat 
from  50  to  7,500  cps. 


IGNITRON 

for  a-c  control  use 


National  Electronics,  Inc.,  Gen¬ 
eva,  Ill.,  has  added  a  new  class-B 
iirnitron  to  its  line  of  industrial 
tubes.  The  NL-5r)51  is  a  metal, 
water-cooled,  mercury-pool  tube  de- 
sif^ned  especially  for  welder  control 
and  similar  a-c  control  applications. 
Its  rating  is  approximately  equi¬ 
valent  to  a  300-ampere  magnetic 
contactor.  The  tube  is  a  strong, 
compact  design  of  stainless  steel, 
seam-welded  construction.  The 
mercury-pool  cathode  permits  the 
tube  to  handle  extremely  high  cur¬ 
rents  on  an  intermittent  basis. 


COIL  WINDER 

features  dual  head 


ERmsu  Industries  Corp.,  164 
Duane  St„  New  York  13,  N.  Y.,  has 
added  a  new  AVO  coil  winding  ma¬ 
chine  to  the  more  than  30  models 


already  available  in  the  U.  S.  The 
Douglas  and  Macadie  dual-head  coil 
winder  is  designed  for  the  winding 
of  coils  where  the  setup  time  is 
long  compared  to  the  actual  wind¬ 
ing  time.  While  one  coil  is  being 
wound,  the  other  can  be  finished 
and  replaced  by  a  new  bobbin  ready 
to  start  another  coil.  This  durable 
high-speed  production  machine  fea¬ 
tures  a  predetermined  revolution 
counter,  maernetic  clutch  for  posi¬ 
tive  control,  lead-screw  traverse, 
easily  changed  gears  for  quick 
.setup,  micrometer  traverse  adjust¬ 
ment,  foot  control  and  tension  de¬ 
vices  of  an  advanced  design.  One  of 
the  operating  features  of  the  coil 
winder  is  a  rapid  change  of  direc¬ 
tion  of  the  traverse  at  the  end  of 
each  layer.  This  prevents  any  risk 
of  the  wire  piling  up  against  the 
cheeks  of  the  coil.  The  winder  will 
handle  round,  square  or  rectangular 
coils  from  in.  to  4  in.  in  length 
and  up  to  21  in.  diameter  or 
diagonal.  It  will  handle  wires  from 
47  gage  to  26  gage. 


TAPE  RECORDER 

is  self-contained  unit 

Presto  Co.,  Paramus,  N.  J.  Model 
RC-11  is  a  tape-transport  mecha¬ 
nism  of  almost  absolute  accuracy, 
with  separate  heads  for  recording, 
playback  and  tape  erasing.  Built 
on  a  unitized  construction  principle 
it  employs  a  capstan  drive  unit  con¬ 
taining  a  precision  motor,  endless 
nylon  belt,  brass  flywheel,  capstan 
shaft,  pressure  pulley  and  solenoid. 
The  entire  unit  is  self-contained 
and  instantly  removable  for  main¬ 
tenance  or  replacement.  It  accom¬ 
modates  reels  up  to  lOi-ln.  diam¬ 
eter  and  will  record  at  7i  or  15  in. 


per  second.  Brakes  and  capstan 
pressure  pulley  are  actuated  by  sol¬ 
enoids,  making  the  unit  ideal  for 
remote  control. 


SOLDERING  IRON 

is  extremely  lightweight 

The  Lenk  Meg.  Co.,  30-38  Cum- 
mington  St.,  Boston  15,  Mass.,  an¬ 
nounces  a  new  pencil-type  electric 
.soldering  iron  for  industrial,  pro¬ 
fessional  and  hobby  use.  The  tool 
weighs  2  oz  and  is  available  in  two 
popular  wattage  ratings — 25  w  and 
40  w.  The  handle  is  made  of  plastic ; 
the  tip  is  k  in.  in  diameter;  and  the 
unit  measures  7J  in.  overall.  It  is 
especially  recommended  for  solder¬ 
ing  electronic  components,  pre¬ 
cision  instruments,  radio  and  tv 
parts  on  a  continuous  speedy  pro¬ 
duction-line  basis.  Outstanding 
feature  is  light  weight  and  perfect 
balance — both  of  which  materially 
reduce  w’orker  fatigue. 


CROSSBAR  SWITCH 

adaptable  to  many  uses 


James  Cunningham,  Son  &  Co., 
Inc.,  Rochester  8,  N.  Y.,  has  an¬ 
nounced  a  new  type  of  crossbar 
switch  adaptable  to  a  wide  range  of 
uses  in  multiple  switching  of  audio 
and  video  circuits,  in  computer 
systems  and  many  other  applica¬ 
tions.  The  switch  is  especially  dis¬ 
tinguished  by  its  ability  to  handle 
high  frequencies,  its  extremely  low 
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Another  Lavoie  First 


SPECIFICATIONS: 

Frequency  Range:  112  to  118  megacycles 

Frequency  Control:  Crystal  accuracy  0.001%; 
crystal  frequency  12.4444  to  13.1MC. 

Power  Output  200  watts ;  power  in  sidebands 
25  watts. 

Modulotion;  Speech  30%  AAA;  Identification 
Code,  10%  AAA  at  1020  cycles;  Reference 
Signal,  10  KC  subcarrier  at  30%;  frequency 
modulated  ±480  cycles  at  30  cycle  rate. 
Equipment  is  capable  of  85%  modulation. 

Power  Requirement*:  230  volts,  60  cycles 
single  phase,  maximum  demand  6  kilowatts, 
normal  demand  4  kilowatts,  power  foctor 
approx.  85%. 

Total  Weight;  2250  pounds  leu  antenna 
equipment. 


Lavoie,  and  only  Lavoie,  manufactures  a  complete  VOR  System 
for  short  range  aircraft  navigation.  By  its  use,  accurate  course, 
bearing  and  position  are  easily  determined. 

As  perfected  by  Lavoie  Laboratories,  Inc.,  two  fields  are  radiated 
by  the  system.  One  rotates  at  30  revolutions  per  second;  the  other 
carries  a  reference  30  cycle  signal  in  all  directions.  Only  one  small 
control  panel  in  the  control  tower  console,  plus  an  extremely  com¬ 
pact  amplifier  monitor  are  all  that  are  required  for  complete,  effi¬ 
cient  transmitter  control.  The  transmitter  itself  may  be  located  up 
to  30  miles  from  the  tower.  All  control  functions,  including  voice 
modulation  from  the  tower,  are  handled  by  one  telephone  pair. 

Built  to  military  standards  of  ruggedness  and  precision,  the  Lavoie 
VHF  Omni  Range  system  may  be  used  with  maximum  efficiency  in 
any  part  of  the  world.  A  mobile  unit  is  also  available. 

We  shall  be  glad  to  give  you  complete  details  on  this  unique,  com¬ 
pact,  thoroughly  reliable  Omnidirectional  Radio  Range  System. 

^eicKUe  ^hc. 

MOROANVILLE,  NEW  JERSEY 

Designers  and  Manufacturers  of  Electronic  Equipmen£^ 
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Wont  mere  infermotiee?  Uw  poet  cor^  on  lg$t  |>a9<. 
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SIGMA 

SIGMA  INSTRUMENTS,  INC. 

e«  PEARL  ST.,  SO.  BRAINTREE,  BOSTON  8S,  MASS. 


relay  on  the  right  may  be 
*  recognized  as  a  Sigma  Type 
5F.  In  1943  we  regarded  it 
as  quite  an  achievement.  Over 
the  intervening  years  it  has  done  us  yeoman  service  and  kept  a 
charmingly  large  segment  of  our  customers  in  a  state  of  dithers. 
(Sometimes  because  they  couldn’t  get  Type  5’s,  other  times  be¬ 
cause  they  wished  they  hadn’t!) 

But  we  had  come  to  feel  it  was,  if  not  obsolete,  at  least  no 
longer  newsworthy,  so  we  don’t  often  speak  of  it  in  our  adver¬ 
tising.  Perhaps  we  were  wrong,  because  we  now  observe  the  very 
creditable  effort  of  an  esteemed  competitor  (left  above)  to  which 
he  is  devoting  prominent  attention  in  publicity.  His  specifications 
are  good,  too.  60,000  ohms  winding  resistance  is  offered  publicly. 
(We  do  that  sort  of  thing  only  on  special  request.  We  hate  to 
encourage  the  philosophy  leading  to  such  a  requirement.)  Maxi¬ 
mum  sensitivity  is  given  as  1  to  2  milliwatts.  We  assume  they  are 
being  conservative  because  we  feel  the  design  is  appropriate  for 
milliwatt  sensitivity  when  well  executed  and  well  applied  (not 
when  used  on  an  airplane!). 

The  competitor  is  to  be  complimented,  too,  for  designing 
around  our  patent,  a  feat  he  has  probably  achieved  at  little  or 
no  sacrifice  in  most  applications.  We  are  flattered  that  he  should 
think  our  patent  strong  enough  to  worry  about. 

Maybe  our  venerable  workhorse  has  more  glamour  than  we 
thought. 


NEW  PRODUCTS 


(continueii) 


cros8taIk  level,  its  rapid  operation 
and  its  compactness.  It  is  avail¬ 
able  with  4  or  10  link  levels,  and 
either  10  or  25  line  levels.  Each 
circuit  may  have  up  to  3  conduct¬ 
ors.  Excellent  transmission  is 
achieved  at  frequencies  as  high  as 
70  me.  Bridging  capacitance  be¬ 
tween  adjacent  conductors  is  15  jxaf. 
Crosstalk  level  between  two  circuits 
with  common  ground,  and  adjacent 
‘in  both  line  and  link  levels,  is  down 
more  than  65  db  at  10  me.  The  unit 
is  particularly  suitable  for  applica¬ 
tion  to  tv  circuits  for  studio  or 
master  control,  monitoring  or  other 
purposes.  Computers,  lab  test  ap¬ 
paratus,  radar  monitoring  equip¬ 
ment  and  other  devices  requiring 
multiple  switching  in  complex  pat¬ 
terns  and  at  high  frequencies,  also 
are  uses  to  which  the  crossbar 
switch  can  be  applied. 


METER 

measures  phase  shift 

Industrial  Test  Equipment  Co., 
55  E.  11th  St.,  New  York  3,  N.  Y. 
Model  200A  Phazor  phasemeter 
readily  permits  accurate  phase- 
shift  measurements  even  though 
the  input  signal  is  complicated  by 
noise  and  harmonic  voltages.  The 
device  is  extremely  useful  in  the 
measurement  of  phase  shift  in 
transformers,  amplifiers,  filters  and 
phase-displacement  networks.  It 
can  also  be  employed  to  measure 
either  in-pha.se  or  quadrature  volt¬ 
age  components.  Self-calibrating 
action  assures  high  accuracy.  It 
mea.sures  0  to  360  deg.  Readings 
are  not  affected  by  noise  and  har¬ 
monics.  Some  other  features  are 
high  sensitivity,  broad  frequency 
range,  high  input  impedance,  wide 
input  voltage  range  and  electronic 
limiting  to  prevent  instrument 
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TJb«  emrmmiea  mriik  tkm  **miUion  doWur**  body!  Even  the  body  is  made 
by  C-D,  in  the  newest,  most  modem  ceramic  body  plant  in  the  world.  You'll  be 
as  thoroughly  "sold"  on  C-D  ceramics  os  you  are  on  C-D  Dykanols*.  micas  and 
electrolytics.  Write  for  Engineering  Bulletins  to;  Dept. K- 103, General  Offices. 
Comell-Dubilier  Electric  Corp..  South  Plainfield.  New  Jersey. 

COBNELL-DUBILIER 

world* 8  largest  manufacturers  of  capacitors 


•OTATOMS  C*r*C<TO*t  ViaHATOAS  CON 


SOUTH  ALAIMritlO,  N  i.  .  MCW  SEDTONO.  WONCCStCD  AND  CAHSAIOGE.  MASS  •  AAOVIOCNCC.  *1  •  ■NDIAHAAOl.lS.  INO  ■  EU«>UAT  S^KlMSS.  N  C  •  SUSSlOIAAf.  THE  NAOIAKT  COlir  .  CICVEUMO.  O. 
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Went  mors  iafermatiee?  Um  pest  cord  on  lost  poe*. 


HIW  PRODUCTS  (eontinyed) 

overload.  Dimensions  are  9  in. 
higrh  X  15  in.  wide  x  8  in.  deep. 


DECADE  INDUCTOR 

with  toroidal  construction 

Torocoil  Co.,  1374  Mobile  Court, 
St.  Louis  10,  Mo.,  has  available  a 
line  of  decade  inductors  that  are 
particularly  adaptable  to  design 
problems  involving  the  need  for 
precision,  high-Q  inductors  such  as 
wave  filters,  tuned  circuits,  and 
elements  in  oscillators  and  analyz¬ 
ers,  where  the  advantage  of  a 
simple  method  for  component  sub¬ 
stitution  can  be  obtained  over  a 
wide  range.  The  four  basic  decade 
steps:  1  to  10  mh,  10  to  100  mh, 
100  to  1,000  mh  and  1  to  10  henrys, 
are  available  as  single  units.  Each 
range  is  encased  in  a  heavy  drawn 
metal  container  which  protects  it 
at  all  times  from  possible  damage, 
and  at  the  same  time  acts  as  an 
efficient  electrostatic  shield. 


TYPE  756- 

Fairchild’s  latest  single-turn 

PRECISION  POTENTIOMETER 

Gives  you  all  these  advantages... 


1  Extremely  low  noise  level  and  longer  life  with  sustained  high  ac- 
*  curacy  result  from  improved  windings  and  wiper  design.  These 

improvements  also  permit  higher  rotational  speeds  with  minimum  of  wear. 

2  Higher  resolution  (0.05%  at  2,000  turns)  and  close  functional 
tolerances  (Unear  ±0.25%;  non-linear  0.35%  with  3:1  sIoto  ra¬ 
tio  in  high  resistance  ranges)  give  higher  point-to-point  tracking  qualities. 

2  Standard  electrical  functional  angle  is  320  deg.  nominal  with  ORV 
^  tolerance  of  ±5%  in  resistance  range  from  800  to  40,000  ohms. 
Electrical  functional  angle  of  350  deg.  nominal  with  ORV  tolerance  of  ±3% 
in  resistance  ranges  of  50  to  45,000  ohms  can  be  supplied  on  special  order. 

A  Greater  flexibility— For  non-linear  functions  as  many  as  13  taps 
,  ■  can  be  provided  by  adding  extra  terminal  boards. 

^  All  the  desirable  qualities  of  the  well-known  Type  746  unit,  inchid- 

^  ing  easy  and  more  accurate  phasing,  ganging  up  to  20  units  on  a 

single  shaft,  all-metal  precision-machined  housing  and  shaft,  low  torque,  etc., 
are  included  in  the  Type  756. 

Full  information  alK)ut  the  entire  line  of  Fairchild  Precision  Potentiometers, 
including  specifications  of  the  Type  756  unit  and  how  we  can  help  solve 
your  potentiometer  problems,  is  available  for  the  asking.  Write  to  Poten¬ 
tiometer  Division,  Fairchild  Camera  and  Instrument  Corporation,  Park  Ave¬ 
nue,  Hicksville,  Long  Island,  New  York,  Department  140-39 A  2. 


NOISE  DETECTOR 

has  audio-video  features 

Anoo  Instrument  Division,  Amer¬ 
ican  Name  Plate  &  Mfg.  Co.,  4254 
W.  Arthington  St.,  Chicago  24,  Ill., 
has  introduced  the  Elec-Detec 


PRECISION  POTENTIOM£T£RS 
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Phototub* 


Countor 


Phototub* 


Light 

Sourc* 


G-E  Photoelectric  Relays  Sort, 
Count,  Signal  —  Automatically 


m  ra  ra  0  ra  m 


Ct7505-K100 

Simple,  Inexpensive,  Dependable 

Ideal  for  applications  not  requiring 
extreme  accuracy  or  extra  high  speeds, 
the  KlOO  can  relieve  costly  personnel 
for  more  productive  jobs.  A  good  ex¬ 
ample  is  the  application  at  left,  where 
this  relay  is  being  used  to  operate  a 
counter  on  a  conveyor  line.  The  KlOO 
is  furnished  in  a  sturdy  NEMA  Type  I 
enclosure.  Bulletin  GEA-3533D. 

CR7505-K201 

High-quality,  Oanaral-purpos* 
Rolay 

The  K201  photoelectric  relay,  shown 
at  left  counting  small  cans  on  a  high¬ 
speed  conveyor  line,  offers  sufficient 
sensitivity  and  operating  speed  for 
most  applications. 

The  K201  is  available  in  either 
weather-resistant  and  dust-tight 
(NEMA  III  and  V)  or  explosion-proof 
(NEMA  VII)  or  water-tight  (NEMA 
V).  Bulletin  GEA-S920. 

CR7905-N210 

High  Sp«*d,  High  Sansitivity 

The  N210  relay  is  an  extremely 
sensitive  device  designed  for  opera¬ 
tion  at  very  high  speeds. 

In  the  example  shown  here,  it  is 
used  on  a  conveyor  to  separate  cans 
according  to  markings.  It  can  also  be 
used  to  sort  unlabeled  cans  from  cor¬ 
rectly  labeled  ones.  Available  in  same 
enclosure  types  as  K20I.  Bulletin 
GEA-5921. 


SPECIFICATIONS 

Maximum  oparoling  sp««d: 

KlOO:  150  per  minute 
K201 :  450  per  minute 
N210:  600  per  minute 

Maximum  operating  distance: 

KlOO:  30  feet 
K201 :  70  feet 
N210:  210  feet 

Sensitivity*: 

(Minimum  light  intensity  at  pho¬ 
totube  for  successful  operation) 
KlOO:  40  fc. 

K201:  3  fc. 

N210:  1  fc. 

*  Depending  on  combination  se¬ 
lected. 

High  contact  rating 

Can  start  f-hp  motors  directly, 
and  operates  all  a-c  motor  starters 
through  NEMA  Size  4,  without 
additional  relay.  Meets  all  NEMA 
standards. 


ELECTRONIC  TIMER  CR7504-A142 


Handles  timing 
over  three  ranges. 
.06-1.2,  .6-12,  6-120 
seconds.  Highly  ac¬ 
curate,  versatile. 
Bulletin  GEA-5255. 


ELECTRONIC  RELAY  CR7511-A126G2 


A  versatile  new 
relay  which  oper¬ 
ates  wherever  there 
is  sufficient  change 
in  circuit  resistance. 
Bulletin  GEA-5893. 


FOR  MORE  INFORMATION,  contact  your  noorott  0-E  Apporotu*  Solo*  OHIco  or  owHiorlio4 
O-E  dUtributor,  or  writo  Oonorol  Eloctric  Company,  Section  R  7IS-I,  Sckonoctody  S,  Now  York 
for  ttio  following  bullotinc 


□  aEA-35330,  Ffcotooloctric  Roloy  KlOO 

□  OEA-5420,  Fkotooloctric  Roloy  K201 

□  0EA-S931,  Fhotooloctric  Roloy  N210 


□  OEA-52S5B,  Eloctronic  Timor 

□  GEA-SM3,  Eloctronic  Roloy 


GENERALi^ELECTRIC 
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(continHcd) 
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electric 
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model  V,  a  portable  electronic  in¬ 
strument  designed  for  locating 
noise  sources  in  all  types  of 
mechanical  equipment.  The  unit  in¬ 
cludes  a  milliammeter  for  checking 
sound  impulses  visually,  in  addition 
to  the  standard  headphones  for 
audible  operation.  The  accurate 
performance  of  the  new  video  unit 
is  assured  by  the  use  of  a  highly 
stable  germanium  crystal  diode  in 
the  circuit.  This  crystal  serves  to 
rectify  the  current  to  record  the 
electrical  impulses  accurately  on 
the  d-c  milliammeter,  and  to  pro¬ 
vide  the  wide  frequency  response 
required. 


Microwav*  Iransmittion  is  only  as  de¬ 
pendable  aa  each  of  its  relay  links.  If 
one  repeater  station  cannot  operate, 
messages  do  not  get  through. 

To  assure  electric  power  for  trans¬ 
mission,  hundreds  of  microwave  relay 
staUons  across  the  country  are 
pouipped  with  Onan  Standby  Elet^tric 
Plants.  When  central  station  power  is 
interrupted,  the  Onan  plant  starts 
automatically,  supplies  power  for  as 
long  as  the  emergency  lasts,  then 
stops  automatically.  Controls  are 
available  to  provide  a  time  interval 
between  power  interruption  and  start¬ 
ing.- 

Onan  Standby  Electric  Plants  have 
been  proved  indispensable  in  installa- 
tioiu  serving  oil  and  gas  pipelines, 
utilities,  railroads,  TV  networks,  po¬ 
lice  and  other  government  law  en¬ 
forcement  departments. 

If  you  have  a  problem  in  standby 
power  for  microwave  radio,  or  any 
application,  write  our  sales  engineers. 
Onan  Standby  Electric  Plants  range 
from  1,000  to  35,000  watts. 


ADHESIVE  MARKERS 

simplify  identification 

The  Northshore  Nameplate  Co., 
Glenwood  Landing,  L.  I.,  N.  Y., 
announces  a  new  line  of  Speedy 
Marx  identification  markers.  Using 
an  adhesive  stock,  these  markers 
can  be  supplied  in  easy-to-read  type 
styles,  resulting  in  a  simple  and 
permanent  marker  for  wire,  trans¬ 
mission  cable  and  other  electronic 
products.  Standard  cards  are  avail¬ 
able  in  black-and-white  or  in  any 
regular  NEMA  colors.  Special  coat¬ 
ing  cards  in  any  size,  color  or  de¬ 
sign  are  also  available. 


S^OOO  watts  A.C. 
Air-cooled 

CASOLINt  POWERED 

•  COMPACT — Tok*  Usi  than  on#  cubic 
yor^  of  tpoco.  Eosi«r  to  install.  Con* 
noction  box  providod  for  quick  hook'up. 

•  UNI-DUCT  COOLINO— Coermg  air  is 
drown  by  vocuum  through  ganorator 
ond  ovor  ongino.  All  hootod  oir  is  ax- 
ptilod  through  ono  smoll  vont  which 
also  dischorgos  ongino  axhoust.  Oui«t 
oporoting.  No  liquid  coolants  to  frooia 
or  look. 

•  BUIIT  FOR  HEAVY  DUTY— Smooth* 
rurming«  twin*cylind«r,  horiionfolty* 
opposod,  4*cycla  ok-coolod  anginas 
dalivar  ratad  horsapowar  ot  modarota 
spaad.  Unusuolly  lorga  baoring  lur- 
focat  for  long  lift. 

•  DE  LUXE  EQUIPMENT— Nothing  axtra 
to  buy.  Impulsa-couplad,  high-tansion 
magnato,  rodio  shialdad.  Oil*both  air 
claonar,  fual  flltar«  oil  prassura  gouga, 
fual  tenk,  mutVIar  ond  axheust  tubing. 
All  haotad  ond  moving  ports  sofaly 
anclosad. 


A  size  and  model  for  every  standby  application! 


10,000  watt*  A.C. 

2-cyl..air-cool«cl 


5  lo  35  KW  A.C. 

Wat*r-tOol*d 


3,500  watt*  A.C. 

2-cyl.  air-cool«d 


De  We  ONAN  &  SONS  INC 


TV  ANTENNA 

designed  for  fringe  areas 

Wells  &  Winegard,  Television 
Accessory  Meg.,  Burlington,  Iowa, 


7036  No.  Univerdly  Av«.  S.  E.  •  Minneapolis  14,  Minnesota 
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-  ^/I6 
13/32 


7  16 
n/37 


FAS-93T-XL 


RATINGS  FROM  2000  -  J 
TO  4000  VOLTS  (nrn.) 

COMPRESSION  SEALED  M 

^  d 

PRAaiCALLY  I 

INDESTRUCTIBLE 

MOUNT  FROM  INSIDE 

OR  OUTSIDE  OF  CAN 

LEAD  THRU  WIRES 

UP  TO. 060  d 


PHOTOS  APPROX. 
TWICE  ACTUAL  SIZE 


•MTtNT  PENDING 
AU  EIGHTS  RESEIVEO 


HUNDREDS  OF  STANDARD 
TBIMINALS  WITH  MANY  OPTIONAL  FEATURES 

Designers  and  engineers  can  rely  on  E>I  for  a  quick, 
economical  solution  to  practically  any  sealed  terminal 
requirement.  More  than  a  dozemVears  of  tpecialiired 
manufacture  assure  performance  thct  exceed  epecifi' 
cations.  When  unusual  design  requires  custom  engt' 
neared  terminals  these  can  be  produced  by  E*I,  at 
unit  costs  that  reflect  mass-production  methods.  Call 
or  write  for  complete  catalog. 


(SHOWN  ACTUAl  SIZE) 


oNaring  rtdvctd  »ii«  with  loldtring  dimpU,  and  holt 
for  toty  Moling.  Avoiloblt  from  slock  TC-1C  con,  Tt-ll 
boM  with  lung  loads.  Sptcify  TS-1A  for  plug-in  Iyp4. 
Somplts  on  rtqutsl.  Production  from  slock. 


DIVISION  Of  AMHHfX 
EtECrtONIC  COUP. 


4«  SUMMER  AVENUE.  NEWARK  4,  NEW  JERSEY 
^  EXPOtr  AGENTS 

PMIIIPS  EXPOtT  COlP..  100  EAST  42<id  SHEET,  NEW  YOIK  17,  N.  T. 


Now  in  its  ninth  year  of  operation,  Saratoga  Industries,  Inc. 
'  has  built  a  solid  reputation  for  the  manufacture  of 

^4  precision  wirldings.  Approved  tor  in  pldnt  testirlg  under 

Af  MlL-T-27,  Saratoga  Industries,  Inc.  is  also  prepared 

*  to  ^handle  all  types' of  'commercial  production.  Sarcrtoga 
engineers  invite  your  inguiry  to  help  solve  your  problems 
relating  to  reactors,  transformers,  filters  and  windings  of  all  typos. 


SARATOGA  INOUSTRIfS  INC  ,  SARATOGA  SPRINGS  N  T 


(contimicd) 


NEW  PRODUCTS 


has  added  the  model  CP-1  Clipper 
to,  its  antenna  line.  The  Clipper,  a 
high-gain  fringe-area  unit  engine¬ 
ered  for  complete  coverage  of  all 
vhf  channels,  offers  high  uniform 
gain,  perfect  300-ohm  match,  one 
major  forward  lobe,  a  narrow  beam 
t«  reduce  ghosts  and  noise  pickup 
and  high  signal-to-noise  ratio.  Good 
front-to-back  ratio  also  eliminates 
troublesome  cochannel  interfer¬ 
ence.  Other  outstEinding  features 
are  its  light,  rigid  construction  and 
easy  assembly.  The  Clipper  can  be 
quickly  installed  to  any  height,  and 
because  of  its  compactness,  offers 
unusually  low  wind  resistance. 


Contolidated  Vult««  Aircraft  Cor- 
poroNon  l«  on*  of  Mm  many  famow* 
moiwfocturarc  who  conchtenlfy  uto 
noHonally- known  KAY- LAS  PRE¬ 
CISE  aECTRONIC  INSTRUMENTS. 


SEND  NOW  FOI  COMPLETE  DETAILS  mil 


KAY-LAB  ABSOLUTE 
D.  C.  POWER  SUPPLIES 

Th*M  uniti  or*  abtolwta  towrcM  of  D.  C. 
voHoa*  ind*p*nd«M  of  output  load  and 
Hno  vottapo  vorlotioni.  Tho  output  voH- 
ago  It  contlontly  comparod  ogolrat  Hm 
bdamot  ttondord  cod  and  Ihut,  obwluto 
coKbroHon  ond  tlobllity  with  rofnronco 
to  tho  coH  it  iniurod. 

SPICIPICATIONSi 
long  Timo  Drift  StobHItyi  .01% 

Output  Voltago  CoBbrotioni  to  .01% 
Output  bnpodonco  ■  0.1  ohm 
Output  hum  ond  noitoi  Undor  1  millivolt 
Output  Voitogo-.  Modob  from  microvoilt 
to  kilovoltt 

Output  Curronti  Modolt  from  mo  to  ompi 


for  electronic  instruments 


OSCILLOGRAPH  TUBE 

has  6  in.  X  2  in.  screen  area 

Mullard  Ltd.,  Century  House, 
Shaftesbury  Ave.,  London  WC2, 
England,  has  available  the  DG16-21 
rectangular  oscillograph  tube.  Al¬ 
though  developed  primarily  for 
radar  azimuth-trace  applications, 
this  tube  should  also  find  use  in 
more  conventional  oscilloscopes 
where  the  packing  factor  in  the 
horizontal  plane  is  of  importance. 
It  has  a  screen  area  of  6  in.  x  2  in. 
and  is  characterized  by  a  high  de¬ 
flection  sensitivity  and  small  spot 
size. 


DRUM  CALCULATOR 

for  data  processing 

International  Business  Ma¬ 
chines  Corf.,  590  Madison  Ave., 
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HALLETT 


QUICK  DISCONNECT  COUPLINGS  FOR  COAXIAL  CABLE  USE 


InvMligat*  the  odvanlogM  of  compoct,  liphlwoighi  Hollttt  Quick 
DiKonnoct  Couplings  for  cooxiol  coblot,  TV  ond  radio  intlollotions, 
computors,  ole.  AAonufocturod  to  moot  rigid  military  tpocifications  and  all 
vibration  and  thormal  shock  tosts.  Writo  for  catalog  ond  pricos. 


HALLETT 


HALLETT 

i 


HALLETT  MANUFACTURING  COMPANY 

Mam  Plant  1 601  |  West  Florence  Alenoe,  lnglewoo*d  Colifornia 
Oregon  8  4751  ,  District  Soles  pFFrees  Woshing*on,  D  C  13th  and* 
F  Streets.' District  7  02 1  7  Detroit  Mich  Bool*  T*N*er  fijdg  ,  Wood 
word  1  9553.  Nevr  York,  Y4  Y  ,  Grond  Central  Bldg  ,  Murroyhill 
3  4752,  Chicago,  IIL,  600  South  Michigan  Blvd  .  Wobosh  2  1343 


DIESEL  ELECTRIC  GENERATOR  SETS 

Hollott  dopondoblo  full  Diosol  powor  from  2W  KW  to  10  KW  in 
both  wator  and  air  coolod  modols  for  standby  powor,  portoblo,  mobil# 
and  stationary  units  —  also  ovoilablo,  boro  tnginos  with  powor 
toko-offs  for  all  pawor  applications  from  5  HP  to  18  HP.  Write  for  catalog 
concorning  your  powor  roguiromonts. 


RADIO  INTERFERENCE  REDUCTION  AND  CONTROL  EQUIPMENT 

Slock  kits  for  most  onginos  and  toilor-mado  for  spocial  applications. 
Hollott  radio  intorforonco  roduclion  and  control  oguipmont  is  tho  standard 
of  tho  industry  —  positivoly  shiolds  out  all  noiso  indofinitoly. 
AAonufocturod  in  oc'cordanco  with  Govornmont  spocificotions. 

Tochnicol  data  upon  roguoit. 


Gentlemen  Pleate  tend  me  more  information  conrerning 
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Wont  mart  informotien?  Um  post  corO  an  lost  poga. 
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(centimiMi) 


NEW  PRODUCTS 


New  York  22,  N.  Y.,  has  introduced 
the  magnetic  drum  calculator,  a 
new  machine  that  combines  one  of 
the  advanced  memory  devices  and 
the  stored  program  concept  of 
IBM’s  701  with  new  high  speed 
reading  capacity  in  the  conven¬ 
tional  punched  card  equipment  to 
achieve  a  powerful  data  processing 
machine  for  commercial  and  engi¬ 
neering  requirements.  In  addition 
to  its  usefulness  as  an  accounting 
and  computing  tool,  the  calculator 
will  be  a  vital  factor  in  familiariz¬ 
ing  business  and  industry  with  the 
stored  program  principles  funda¬ 
mental  to  electronic  data-process- 
ing  equipment.  A  numeric  decimal 
machine,  it  has  up  to  20,000  mem¬ 
ory  positions  and  can  accept  as 
many  as  2,000  individual  operating 
instructions  to  facilitate  com¬ 
mercial  and  scientific  computa¬ 
tions.  It  consists  of  three  units :  a 
magnetic  drum  unit  with  electronic 
calculating  components,  an  input 
and  output  unit,  and  a  converter. 


current 


AT  NEW 
LOW  COST 


For  Inverting  D.C.  to  A.C  .  .  .  Specially  Designed  for 
operating  AC.  Radios,  Tape  Recorders,  Wire  Recorders, 
Record  Changers,  Television  Sets,  Amplifiers,  Address 
Systems,  Radio  Test  Equipment  and  most  small  electrical 
and  electronic  devices  from  D.  C.  Voltages  in  Vehicles, 
Ships,  Trains,  Planes  and  in  D.  C.  Districts. 


'attage 


i  J(>-RSD 


ELECTRONIC  RELAY 

is  resistance  sensitive 

General  Electric  Co.,  Schenec¬ 
tady  6,  N.  Y.,  has  announced  a  new 
electronic  relay  that  is  highly  sen¬ 
sitive  to  resistance  changes  and 
can  be  varied  by  a  stepless  dial.  It 
may  be  used  to  start  or  stop  a  frac- 
tional-hp  motor  directly  when  a 
contact-making  ammeter,  voltmeter 
or  w'attmeter  reaches  a  required 
meter  reading.  Other  uses  include 
liquid-level  control,  sorting  of  small 
parts,  and  operating  of  lights, 
solenoids  and  contactors  wherever 
there  is  sufficient  change  in  the  re¬ 
sistance  of  a  circuit.  Two  spdt  con- 


Ttmn  it  on  ATH  mod*!  hr  mod  any  appIkoHon. 
ArmUohh  mth  halhtr  tarrying  hondh 
et  )l.00  adddtonal — optional. 


MMfy  Hlmlwrtm,  DC-AC  U.wlw,  Ari*  KvAi*  VibraMr, 

AfumAH  himoM  t  R/m  Co. 

Simce  f93f 

SAINT  PAUL  1,  MINNESOTA~U.  $:  A. 


•  ooo 


Wont  morn  iafornotion?  Use  post  car4  on  lost  pogo. 
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The  work  of  the  Westinghouse  Electronics  Division,  located  in  Baltimore,  is  well  balanced 
between  civiNan  and  military  production.  We  are  expanding,  and  currently  there  are  several 
excellent  key  openings  which  are  both  stimulating  and  challenging.  The  rewards  offered  are 
exceptional,  and  include  :  Open  salaries,  commensurate  with  experience  and  ability ;  a  patent- 
award  plan  famous  throughout  the  industry;  opportunities  for  advanced  degrees;  relocation 
expenses;  and  exceptional  opportunities  for  advancement. 


TWO  OPENINGS 

POSITION:  Low  Noise  Microwave  Receiver  Designer 

DUTIES:  Microwave  techniques  and  neasurements.  Mathe¬ 
matical  analysis  of  crystal  mixer  performance. 
Coordination  of  T-R  cavity,  crystal  mixer  and 
receiver  input  circuit  designs  to  obtain  best 
possible  noise  figure.  Knowledge  of  microwave 
mixers  is  important. 

REQUIREMENTS:  Three  or  more  years'  experience  and  a  BS 
degree  in  Electrical  Engineering  or  in  Physics. 


TWO  OPENINGS 

POSITION:  Antenna  and  Waveguide  Plumbing  Designers 

DUTIES:  Microwave  techniques  and  measurements.  Develop¬ 
ment  and  design  of  radar  antennas  and  necessary 
associated  waveguide  and  transmission  line  equip¬ 
ment.  Involves  mathematical  design  and  analysis  and 
experimental  work. 

REQUIREMENTS:  Three  or  more  years’  experience  and  a  BS 
or  Advanced  Degree  with  specialities  in  the  field 
of  antennas,  waveguides,  electromagnetic  theory, 
or  boundary  value  problems. 


9  ENGINEERS 

who  are  charting  ^ 
their  future 
in  the 
electronics 
industry. . . 


THREE  OPENINGS 

POSITION:  Systems  Engineer 

DUTIES:  Systems  analysis  and  evaluation:  systems  coordi¬ 
nation;  and  systems  test  planning.  Involves  feed¬ 
back  systems,  computers,  video  systems,  indicators, 
switching,  etc. 

REQUIREMENTS:  Three  or  more  years'  experience  and  a  BS 
Degree  in  Electrical  Engineering  or  in  Physics. 


TWO  OPENINGS 

POSITION:  Mechanical  Engineers 

DUTIES:  Mechanical  design  of  efficient,  compact,  acces¬ 
sible  electronic  apparatus.  Structural  design  of 
radar  antennas  and  supporting  structures. 
REQUIREMENTS:  Three  or  more  years'  experience  and  a 
BS  Degree  in  Mechanical  Engineering. 


We  are  prepared  to  pay  interviewing  and  relocation  ex 
penses  to  qualified  men.  To  apply,  send  resume  to 
R.  M.  Swisher,  ir. 

Employment  Supervisor,  Dept.  OE 
Westinghouse  Electric  Corporation 
109  W.  Lowibard  Street 
Baltimore  1,  Maryland 


WfestinAouse 


BALTIMORE,  MARYLAND 
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Circuil  ^ 

M<i<>nllic(ilion 
Moli  *r  ri 


tacts  permit  control  of  independent 
systems,  and  a  simple  jumper 
chanfire  sets  the  relay  for  normal  or 
reversed  operation.  Selection  of 
the  most  favorable  relay  operating 
point  is  facilitated  through  a  sensi¬ 
tivity  dial  located  on  the  front  of 
the  unit.  The  dial  may  be  remotely 
controlled  from  as  far  away  as  500 
ft,  and  may  be  locked  when  set. 


f  or  the  measurement  of  the  Q,  of  a  circuit,  there 
are  no  better  instruments  than  Marconi.  Model  TF 
329G  applies  to  the  frequency  range  50  kc  to  50  me.  In 
addition  to  direct  Q  readings,  the  TF  329G  can  be 
used  for  a  considerable  range  of  indirect  measurements 
carried  out  by  the  normal  resonance  methods.  These 
include  inductance  of  coils,  capacitance  and  phase 
defect  of  condensers,  the  characteristics  of  transmission 
lines.  Special  jigs  are  available  for  investigating 
dielectric  losses.  . 


POTENTIOMETERS 

feature  high  precision 

Helipot  Corp.,  South  Pasadena, 
Calif.,  is  producing  the  model  L 
series  of  360  deg,  continuous  rota¬ 
tion,  3-in.  o.d.,  high  precision  poten¬ 
tiometers.  Variations  on  the  basic 
design  include  the  model  L  with 
bushing  mounting  and  sleeve  bear¬ 
ings,  model  LS  with  servo  lid 
mounting  and  Oilite  bearings,  and 
model  LSP  with  servo  lid  mounting 
and  ball  bearings.  Models  L  and 
LS  have  standard  linearities  of  ±- 
0.6  percent  in  resistance  ranges 
from  lOK  to  lOOK  ohms.  Other 
versions  with  linearities  as  high  as 
da  0.1  percent  (6K  ohms  and  above) 
can  be  manufactured  to  order. 


SIGNAL  GENERATORS  '  VACUUM  TU6E  VOLTMETERS 
FREQUENCY  STANDARDS  ■  OUTPUT  METERS  '  WAV£/M£r£RS 
WAVE  ANALYSERS  '  Q  AIETEfiS  •  BEAT  FREQUENCY  OSCILLATORS 


CANADA  I  CANADIAN  MARCONI  CO.,  MARCONI  BUILDfNO,  2442  TRENTON  AVBNtJE,  MONTREAL 
•NOLAND  I  HEAD  OmCR:  MARCONI  INSTRUMtNTS  UMITfO,  ST.  ALBANS.  HERTPORDBH1RE 
MoftagOtf  Attmtt  (n  Export: 

MARCONI'S  WIRBLEU  TILBORAPH  COMPANY  LIMITED,  MAROONI  HOUSE,  STRAND,  LONDON,  W.C.a 


CAPACITORS 

for  uhf  applications 

Stackpole  Carbon  Co.,  St.  Marys, 
Pa.,  has  added  to  its  lines  39  new 
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PRECISION 
60 -CYCLE  , 
POWER  ^ 
SUPPLY  m 


Accurate  t)U- cycle  fre- 
()uency  stabilization  with 
up  tiryO  watts  powt>r  out- 
put  IS  furnished  by  the 
Atnpex  375.  To  provide 
fretpiencies  other  than  hO 
cycles,  the  power  amplifier 
section  may  be  indepen- 
deritly  driven  by  an  external 
sii;nal  generator  instead  of  by 
the  built-m  tuning  fork  oscil-' 

The  375  was  originally  design-  ■ 
ed  to  provide  the  precise  bO-  1 
cycle  power  required  by  Ampex  | 
tape  recorders  Hence  it  is  ideally 
suited  to  any  application  where 
constant  speed  of  electric  motors 
is  a  prime  requisite.  Typical  of 
these  are  precision  electric  motor 
drives  for  turntables,  stroboscopic 
timing  devices,  time  b.ases,  time¬ 
keeping,  high-speed  Cameras,  chrono¬ 
graphs,  astronomical  units, 
getiphysical  units  and- 
viscometers. 


Writt  0«p(.  f-l03l  today  tor  furthot  intormation 

AMPEX  ELECTRIC  CORPORATION 

934  CHARTER  STREET  •  REDWOOD  CITY.  CALIF 


Want  more  information?  Um  port  card  on  loct  pap*. 
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Your 


IS  our 


BUSINESS 


NEW  PRODUCTS  (cMtiiUMd) 

values  in  fixed  composition  capaci¬ 
tors  (type  GA).  The  complete 
rang:e  now  includes  46  RTMA  pre¬ 
ferred  values  from  0.10  (i(tf  to  10.0 
{luf,  in  standard  tolerances  of  5, 
10  and  20  percent.  The  many  new 
values  are  designed  to  meet  the 
growing  need  for  inexpensive,  low- 
value  fixed  composition  capacitors 
for  communications  and  uhf  tv  ap¬ 
plications.  The  Ijody  of  these  tiny 
capacitors  measures  only  0.160  in. 
in  diametei  by  0.150  to  0.400  in. 
long  depending  on  capacitance. 
Rated  for  a  working  voltage  of  500 
V  d-c,  the  type  GA  capacitors  are 
molded  from  titanium  dioxide  or 
other  hi<rh  dielectric-constant  body 
material  to  provide  insulation  re¬ 
sistance  in  excess  of  1,000  meg¬ 
ohms.  Temperature  coefficient  is 
less  than  ±2  percent  of  20C  value 
from  —  55C  to  4-85C. 


RG  59/U 

COAXIAL  CABLE 


Strict  control  oy».  -  >  ■ 

phose  of  I 

once  from  C"'®'  f?' 

r^nitial  Cables.  The  dielec  | 

i.  Corol 

..wded  by  P'*"*'"’ 

Ods  under  occurote  temper 

ature  control...  to  guorontee 

oerfecfendtoend 

rty,  solidity,  and  flexibility. 

I  The  coble  is 

CarolVinyl-e»P*<^'°“y"®"’' 

I  pounded  in  our  laboratories 
I  Z  maximum  oil  resistance. 

I  _ _ ;,«r«tistance,andabii 


Single  Stage  &  Multi  Stage 

Diameters  2"  thru  20' 


TERMINAL  BLOCKS 

have  phenolic  structure 

Lenkurt  Electric  Co.,  County 
Road,  San  Carlos,  Calif.,  has  avail¬ 
able  phenolic  terminal  blocks  for 
electronic  and  communications 
equipment.  Four  different  arrange¬ 
ments  are  offered  providing  40,  60, 
80  or  100  pre-tinned,  double- 
notched  terminals  securely  fast¬ 
ened  between  phenolic  strips.  The 
terminal  assembly  is  fastened  to 
a  base  of  the  same  material.  Ad¬ 
vantages  provided  by  all  phenolic 
block  construction  are  excellent 
electrical  characteristics,  clean  de¬ 
sign,  high  structural  stability  and 
low  water  absorption.  Specifica¬ 
tions  and  prices  are  given  in  bul¬ 
letin  B1-P2. 


Since  1942  we  have  specialized  \ 
in  Aircraft  and  Elearonic  Blower] 
Applications.  This  11  years  of  ^ 
of  "Know-How”  is  yours  when 
you  call  us  in  on  your  Blower 
Requirements. 

We  have  100  Aaive  Models 
which  can  be  adapted  to  your 
sp>eci(ic  requirements. 

We  manufaaure  the  entire  unit, 
including  the  motor,  so  I 

responsibility  for  warranty  / 

rests  squarely  with  us  and  / 

schedules  are  met.  / 

THE  BLOWER  YOU  NEED  f 

IS  GUARANTEED! 


MOLDING  COMPOUND 
is  moisture  resistant 

Sangamo  Electric  Co.,  Marion, 
Ill.,  has  developed  Humiditite,  a 


7412  A4ai«  Av«nu*,  lei  Angelti  1,  California 
Wont  more  information?  Use  post  cord  on  lost  poge. 
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TS-419/U 

SIGNAL 

GENERATOR 


This  compact  portable  Signal  Generator 
is  a  self-contained,  directly  calibrated  generator  of  continuous-wave  or 
pulse  modulated  radio  frequency  signals.  It  is  a  reliable  source  of  accurate 
signals  for: 

#  testing  radio  and  radar  equipment  in  the  frequency  band  from  900  to  2100 
MC/S  (single  dial  control  directly  calibrated  to  i  1%), 

#  receiver  measurements  and  other  applications  that  require  less  than  one 
milliwatt  of  CW  or  pulsed  type  r-f  signals  in  this  band, 

#  generating  delayed  and  undelayed  video  pulse  that  can  be  used  by  external 
equipment, 

#  accurate  determination  of  small  increments  of  frequency,  as  required  in 
certain  types  of  selectivity  and  filter  characteristics. 


Specifications: 


Frequency  Range  .  ■  .  900  to  2100  mc/sec  in  one  band. 

Frequency  Stability . Warm  up  drift  less  than  0.2%;  ambient  drift  less  than  0.005%  per  “C. 

Power  Output . 2^ro  dbm  to  -120  dbm  continuously  adjustable. 

Output  Imp>edance . .  50  ohms  with  VSWR  of  2:1. 

R.  F.  Pulse  Shape . (a)  Rise  time:  less  than  0.5  microseconds. 

(b)  Decay  time:  less  than  0.9  microseconds. 

(c)  Flatness:  within  10%  of  amplitude  of  initial  rise. 

Modulation . (a)  by  external  pulses,  positive  or  negative. 

(b)  by  internal  pulse  generator. 

(c)  by  synchronization  to  an  external  pulse  generator. 

(d)  by  synchronization  to  an  external  sine  wave  generator. 

Power  Requirement .  115  10%,  50  to  1600  cycles,  single  phase,  200  watts. 

Size  .  17%  inches  wide,  10%  inches  high,  12  inches  deep. 

Weight  .  .  43  pounds  (less  transit  case). 

ff'p  will  gladly  furnish  all  details  regarding  specifications,  prices  and  delivery. 


momtheastibn 

Manchester,  New  Hampshire 


Write,  wire  or  tclephortc  for  informotion.  r 


Telephone  2-6485 
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NEW  PRODUCTS  (contiavcd) 

new  moldintf  compound  for  capaci¬ 
tors  used  where  high  moisture  re¬ 
sistance  is  required.  The  standard 
moisture-resistance  test  described 
in  MIL-C-5A  (Proposed)  Specifica¬ 
tion  requires  mica  capacitors  to 
offer  at  least  100  megohms  of  in¬ 
sulation  resistance  after  ten  24- 
hour  cycles  in  a  humidity  chamber 
at  90  to  95-percent  relative  humid¬ 
ity.  Humiditite  micas  all  tested  in 
excess  of  50,000  megohms  of  insu¬ 
lation  resistance.  Continued  tests 
—  beyond  the  requirements  — 
proved  them  capable  of  withstand¬ 
ing  from  21  to  52  cycles  (from 
smallest  sizes  to  the  largest)  before 
failure  to  measure  100  megohms. 
Engineering  bulletin  TS-111  con¬ 
tains  complete  information. 


A  manufacturer’s  reputation  and  that  ^ 
of  his  products  are  often  determined 
by  the  performance  of  relays.  Little 

wonder  that  more  and  more  design 
engineers  and  manufacturers  are 
specifying  the  "Diamond  Seal  for 
Diamond  Quality"  . . .  Automatic 
Electric  Manufacturing 
Company’s  Relays. 

Unexcelled  high  standards  of 
material  and  craftsmanship  combine  to 
produce  superior  relays  that  are  built 
to  exceed— not  just  meet — the 
most  exacting  specifications.  Automatic 
Relays  are  available  in  a  wide  variety 
of  spring  and  coil  combinations 
. . .  operating  potentials  and  contact 
ratings  for  an  almost  limitless 
variety  of  applications. 

OPEN  AND  SEALED  TYPE  RELAYS 

Whether  your  requirements  demand 
pfug-in  tube  base  or  any  of  the  other 
standard  type  mountings,— or  a 
specialized  mounting— it  will  pay^ 
you  to  get  complete  fans  on  Automatic 
Relays  with  buill  -in  relUbility! 
Automatic  midgets,  dual  purpose, 
delayed  make  or  break,  circuit  control, 
current  and  potential  Relays  are 
built  to  exceed  specs,  military  er 
iuJaitrial.  If  you  measure  quality  by 
performance.  Automatic  Relays 
will  ffiCMure  up! 


CAPACITOR 

is  adjustable  —1  percent 

Southern  Electronics  Co.,  239 
W.  Orange  Grove  Ave.,  Burbank, 
Calif.,  recently  developed  a  capaci¬ 
tor  that  is  being  used  in  high  ac¬ 
curacy  computation  work.  Its  di¬ 
electric  material  is  polystyrene. 
Capacitance  is  adjustable  ±1  per¬ 
cent  from  the  mean  value  and  is 
resettable  to  one  part  in  10,000.  Its 
dielectric  hysteresis,  insulation  re¬ 
sistance,  dissipation  factor  and 
temperature  coefficient  are  equal  to 
the  highest  values  obtainable  in 
polystyrene.  The  l-;if  330-v  her¬ 
metically  sealed  unit  measures 
2  in.  X  2  in.  x  1  in.  ' 


Th*  c*mpl*<«  lint  uf  Automatic  Roloyt  or*  avoltablo  to  moot  military 
^•pocifkotiaiit.  Tho  tacHitlot  of  our  otiginooring  doporfmont  oro  at  your 
dispotal.  WrRo,  wiro  or  phono.  All  Inquiriot  will  rocoivo  prompt  oltontion. 


SILICONE  COATINGS  . 

have  high  strength 

Mica  Insulator  Ck).,  Schenectady 
1,  N.  Y.,  has  available  a  new  class 


62  STATE  STREET 


Wont  more  Informotienf  Um  post  cord  oo  lost  page. 
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Meet  the 
New  President 
of  Sealtron 


This  is  the  story  of  Bill  Sage 
pioneer  of  the  hermetic  seat. 


It  all  started  with  Pearl  Harbor.  Electronic  equipment 
designed  for  temperate  climates  was  rushed  to  the 
South  Pacific,  was  put  to  the  test  of  destructive  hu¬ 
midity,  fungus,  temperature  extremes  —  and  failed ! 
The  country  needed  good  hermetic  sealing  and 
needed  it  fasti 

So,  one  night.  Bill  Sage  got  together  with  an  old 
friend,  an  electronics  manufacturer,  and  they  thrashed 
out  the  knotty  problem  of  providing  practical  air-tight, 
water-tight,  moisture-tight,  insulated  terminals— to  feed 
current  into  hermetically-sealed  transformer  “cans,” 
sorely  needed  by  the  Armed  Forces. 

Combining  his  experience  in  the  technical  phases 
of  glass  making  and  his  training  in  electrical  engineer¬ 
ing,  Bill  saw  a  way  that  glass  might  solve  the  problem. 
He  worked  long  nights  and  before  long  was  "cooking” 
America’s  first  glass-to-low-carbon-steel  hermetic  seals, 
right  in  the  oven  of  his  kitchen  stove. 

These  home-made  seals  were  the  forerunners  of 
production-line  versions  that  gave  top  sealing  and 
insulating  performance  —  stood  up  under  severest 
tests.  *  Soon  they  were  on  the  job  out  in  the  Pacific. 
Bill  Sage  was  in  the  hermetic  seal  business  for  certain 
now,  and  he  succeeded  in  helping  establish  a  business 
that  specialized  in  hermetic  .seal  work. 

The  more  he  worked  with  seals,  the  more  he  real¬ 
ized  their  possibilities  in  electronics  were  limitless. 
One  large  company  making  complicated  radar  gear 
was  having  trouble  soldering  miniaturized  terminals 
into  a  compact  panel.  Bill  suggested  using  seals  as 
feed-through  and  stand-off  terminals  and  further  sug¬ 


gested  that  Sealtron  install  the  seals  in  the  panel  for 
them.  After  all,  Sealtron  technicians  with  their  special¬ 
ized  experience  in  seal  work  could  do  the  job  faster 
and  cheaper,  could  take  a  difficult  production  prob¬ 
lem  off  their  hands. 

The  manufacturer  agreed— and  the  Sealtron  Seal 
Assembly  was  born.  Since  then  Sealtron  has  produced 
thousands  upon  thousands  of  such  assemblies,  large 
and  small,  simple  and  complex,  for  leading  electronics 
manufacturers  *  *  all  over  the  country  —  and  saved 
them  countless  man-hours  and  many  dollars  besides. 

Another  large  radar  manufacturer  was  having 
trouble  with  the  “close-quarters”  soldering  of  lead 
wires  onto  multiple  header  pins.  Bill  showed  them 
how  Sealtron  could  butt-weld  flexible  lead  wires  onto 
the  pins  for  them,  could  save  them  valuable  space 
with  this  less  bulky  connection.  Now  all  they  do  is 
slip  “spaghetti”  sleeving  right  over  the  “built-in” 
flexible  leads  and  connect  directly  into  electronic 
assemblies. 

Today,  Bill  Sage  is  realizing  the  dream  that  most 
of  us  have  —  he’s  the  head  of  a  Company  that  exists 
largely  through  his  own  efforts.  That’s  something  for 
Bill  to  be  proud  of.  And  rest  assured  we’re  mighty 
proud  of  Bill. 


Typical  testa— 

Pressure— up  te  5000  lbs.  per  sq.  inch  without  failing. 
Thermal  Shock— dry  ice  to  boiling  water. 

Insulation— 100,000  megohms  after  water  immersion. 


**Nsmes  on  request. 


9701  READING  ROAD,  CINCINNATI  15,  OHIO 
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Wont  mort  iefermotioe?  Use  pest  cord  on  lest  pooe. 
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NEW  PRODUCTS  (continued) 

H  silicone-rubber-coated  Klass  cloth 
insulation  with  unusually  hi^h  di¬ 
electric  strenjifth  and  increased 
tensile  strength.  Both  the  elec¬ 
trical  grade,  E-944,  and  the 
mechanical  grade,  E-959,  have  a 
dielectric  strength  approximately 
twice  that  required  by  military 
specification  MIL-C-2194A  which 
ret|uires  the  material  to  withstand 
at  least  500  v  per  mil  after  con¬ 
ditioning  of  96  hours  at  25  C  and 
96-percent  relative  humidity.  Both 
grades  also  possess  excellent 
bending  qualities  due  to  a  high 
tensile  strength.  Data  sheets  are 
available. 


LEDEX  ROTARY  SOtENOIDS 


•n^iif  iOWER  COST  70% 

r  Tk$  QmkmH  I^9  J^tcorrftr  Cmpaiiy 


iiU0ib*r  fiv*  t*d«x  R«> 
^  ;  Jttry  Sot»iiri«l  h  us«d  to  roploco  Hio  bulky  old 

Bin  Ibo  Cincinnati  sorios  800,  Auto- 
ocordor.  iy  comparison  Lodox  Ro* 
I  kovo  1/7  tho  woiplit . .  .  produco 
por  output  with  tho  somo  oloctrical 
mvod  to  bo  moro  dopondoblo  and 
l«N  . . .  and  roducod  tho  cost  of  this 
78%.  Tho  actual  six#  illustration 
loids  show  tho  advontago  of  Lodox 
ss  . . .  1/6  tho  volumo. 

X  inginoors  assist  you  in  choosing 
lonoMs  thot  wtli  savo  production 
I  holp  incroaso  tho  offlcioncy  of  your 
.  Six  basic  modols  rango  In  diamo> 
nwM  1%"  to  3%",  wbh  torquo  voiuos 
%  to  SO  poundMnchos.  Voilous  powor 
gos  and  typos  of  mouidingi  oro  ovail- 
Wriloto^  for  doscriptivo  IHoraturo. 


MOUNTING  SYSTEM 

for  vibration  control 

Robinson  Aviation  Inc.,  Teter- 
boro,  N.  J.,  has  designed  a  center- 
of-gravity  type  mounting  system 
for  use  as  vibration  and  shock  con¬ 
trol  in  combat  aircraft.  The  MET- 
L-FLEX  (fabricated  steel  wire) 
resilient  cushions  are  located  at  the 
top  and  bottom  of  the  the  assembly 
in  such  a  way  that  the  diagonal 
plane  between  the  top  and  bottom 
cushions  passes  through  the  center 
of  gravity  of  the  equipment.  This 
provides  maximum  protection  and 
stability. 


ifclAfinOR  fTRIlt,  8ATTON  3/  OHIO 


REJECTION  FILTER 

for  20  cps  to  200  kc 

Krohn-Hite  Instrument  Co.,  680 
Massachusetts  Ave.,  Cambridge  39, 
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Check  these  outstanding 
new  features! 

*  30-1  5,000  cps,  ±  2  db  at  15*  per  sec. 

«  50-10,000  cps,  ±2  db  at  7’/j*  per  sec. 

*  50-15,000  cps,  ±4  db  at  7Vi*  per  sec. 

*  Timing  accuracy  ±3  sec.  in  30  min. 

*  Signal-to-r>oise  exceeds  58  db 

e  Flutter  less  than  0.1%  RMS  at  15  ips. 

*  Standard  NARTB  playback  curve 
ir  Instant  dual  speed  selection 

e  Microphone  and  bridging  inputs 
e  Full  or  half  track  operation  _ 

e  Case,  rack,  or  console  mounting 

See  and  operate  the  brillant  new 
Mognecord  M-80  at  your  dealer's, 

Look  in  the  classified  directory 
under  "recorders". 


professional 
tape  recorder 

slot-loading,  easiest  tape 
handling-editing. 

]||[|^  Push  button  operation 
and  full  remote  control. 

15,000  at  ZVa  inches 


Dept.  E-10  225  West  Ohio  Street, 
Chicago  10,  Illinois 


M-80  Console 
Amplifier  and  mechanical 
unit  inverts  for  servicing.  No  mounting  Krews 
to  remove. 


ELECTION  ICS  —  October,  J 953 


Went  mere  iefermetiee?  Use  peet  cerd  ea  lest  pege. 


NEW  PRODUCTS  (contmucd) 

Mass.  Model  360-A  adjustable  re¬ 
jection  filter  provides  either  a  re¬ 
jection  band  in  which  the  gain  falls 
at  a  rate  of  24  db  per  octave  or  a 
sharp  single-frequency  null.  A 
peaking  fEictor  is  used  to  reduce 
the  attenuation  at  the  cutoff  fre¬ 
quencies.  Both  the  high  and  low 
cutoff  frequencies  are  independ¬ 
ently  adjustable  from  20  cps  to  200 
kc.  Rejection  bandwidth  is  thus 
continuously  variable  up  to  the 
maximum  width  covering  the  en¬ 
tire  range  from  20  cps  to  200  kc. 
The  sharp  null  may  be  obtained  at 
any  frequency  from  100  cps  to  50 
kc.  The  unit  is  especially  useful 
for  any  audio  or  ultrasonic  work 
requiring  selective  amplification 
and  for  stabilization  of  a-c  servos. 
The  complete  instrument  weighs  14 


EDISON 

COMPONENTS 


THIRMAL  riMf  DtLAY  MLAYS 

Catkod*  and  filomant  protoctlon  *  Gyro  Eroction  *  Pro- 
want  turgot  and  fait*  ttarta  in  tansitiva  auxiliary 
•qwlpmant  •  Mitcallanoeut  circuit  twitching 

spfciPiCitrioNS 
Stamdard  Octsl  BMt 
Dtloyt ...  2  lecoodt  to  S  minutes 
Haoinr . . . )  wsttt  nominxl,  coodnuout  opersdon 
Voltages;  6.3,  26.3  and  117 
Cnntoctt ...  6  amps  maximum,  3  amps  to  430  volts 
a.c.  or  d.c 

Vibration  . . .  1/16'  amplitude  at  33  cps.  30s  shock. 
Ambisnt . . .  —60  to  +83*C  Sootod  Hol|A» . . .  3V4  max. 

MinUturt  7-Pm  Bast 
Dslayt ...  3  seconds  to  73  seconds 
Hootor ...  2.3  wata  nominal,  continuous  operadon 
Voltages;  6.3  and  27.3 

Contacts ...  2.3  amps  max.  1  amp  at  123  volts  dx. 
Vibration  . . .  1/16'  amplitude  at  33  cps.  30g  shock. 
Awblont . . .  —60  to  +83*C  Sootod  Hoitkt . . .  2V4  <nax. 


for  Electronic 
and 

Communications  Equipment 
Because  of: 

NIKMITICAi  tlAlINO  io  rigid 


SELENIUM  RECTIFIER 
rated  up  to  130  v  a-c 

Bradley  Laboratories,  Inc.,  New 
Haven,  Conn.,  has  announced  a  new 
series  of  hermetically  sealed  se¬ 
lenium  rectifiers.  The  new  series, 
designed  SE3P,  offers  greater 
efficiency  and  much  better  heat  dis¬ 
sipation  than  previous  similar  her¬ 
metically  sealed  units.  Rated  up 
to  130  V  a-c,  12  milliamperes  con¬ 
tinuous  d-c,  the  rectifier  will  meet 
JAN  and  MIL  specifications  for 
high  temperature,  vibration,  shock 
and  salt  spray.  SE3P’s  are  de¬ 
signed  for  use  in  d-c  relays,  bia.s 
supply  and  surge  suppressors.  The 
unit  measures  in.  in  diameter 
and  is  I  in.  long. 


TAMMR-MIOOr  Kabiiity  that  de¬ 
fies  time  and  abuse. 

ACCURACY.  Patented  feature 
permits  calibration  afttr  sealing. 


StAUD 

THtAMOSTATS 

Amblant  pratection  tor 
froquancy  standard*  *  Era- 
cWon  ham  control  for  aloe- 
tronic  laboratory  instru- 
monts  *  Ovorbom  dotoc- 
tion  and  fire  alarm 


SMcmcArioNS 


Prtcititm  control— typ*  51 
Max.  t«iip....l90*C 
Max.  watts ...  130 
Max.  amp* ....  1.0 

Control  differential  at  amp  =  0.1'F 
tsnath,  2V^';  dia.,  3^’  (approx.) 


.320*C 
.  1000 
.8.0  d.c. 

irons*  . . .  ±2.3*C 
dia.,  9/16'  (approx.) 


Writ0  for  frte  buUetim  mtd  application  data  toi 


aBdiPOUm 


INCORPORATED 

InMrwmont  DhUoo 

DVT.  M,  WBT  OtANOI.  NEW  JERSEY 


LEAKAGE  TESTER 

is  high-potential  unit 

CiNETECH  Co.,  Inc.,  106  West  End 
Ave.,  New  York  N.  Y.,  has 


October,  1953  — ELECTRONICS 


...FOR  LONG-LIFE 
LUBRICATION 


Telechron  Synchronous  Timing  Motors 


MODEL  H-10.  low-<ost,  light-duty  motor 
copobit  of  handling  high  momontory  pooh 
loads.  Idtal  for  washing  mochinai.  dish- 
wathort,  rolrigorators,  and  othor  appiianco 
timor  usos. 


Seal  Hie  oil  in  with  the  moving  ports,  and  they'll  both  lost  longer.  That's  the 
simple  reason  behind  the  long,  dependable  life  of  Telechron  Synchronous 
Timing  Motors. 

Into  each  motor  goes  a  measured  amount  of  special  oil— carefully  formulated 
for  the  particular  service  the  motor  is  to  perform.  Then  the  unit  is  sealed.  Dirt 
and  dust  can't  get  in.  Lubricant  is  lifted  by  capillary  action  from  the  reservoir 
to  all  bearings,  and  flows  continuously  to  all  gears,  efficiently  ...  so  efficiently, 
in  fact,  that  many  Telechron  motors  are  still  operating  accurately  and  depend¬ 
ably  after  20  years  of  continuous  use. 

There  are  other  advantages,  too,  in  Telechron  Synchronous  Timing  Motors. 
Quick  starting,  due  to  the  lightweight  rotor.  Power-line  accuracy,  because  of 
true  synchronous  operation.  Cool  running,  with  the  field  coil  isolated  from  the 
rotor  unit.  Altogether,  a  combination  of  worth-while  features  unique  in  the  field 
of  electric  timing. 

Telechron  motors  are  available  in  a  wide  range  of  speeds  and  torque  ratings, 
and  for  any  standard  AC  power  source.  Get  full  details.  Write  Telechron 
Department,  General  Electric  Co.,  410  Homer  Ave.,  Ashland,  Mass. 
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VOLTS 


NEW  PKODUCTS  (ceatimicd) 

available  a  nondestructive  device 
that  will  determine  leakage  at 
elevated  potentials  in  delicate  and 
expensive  equipment.  The  instru¬ 
ment  will  indicate  satisfactory  per¬ 
formance  when  connected  to  an 
equivalent  resistance  of  100,000  to 
110,000  ohms  at  one  of  three  avail¬ 
able  voltage  ranges — 300,  1,000  and 
1,500  V  a-c.  It  will  reject  instantly 
without  destructive  effects  to  the 
equipment  under  test,  when  the 
equivalent  resistance  of  the  tested 
material  is  less  than  100,000  ohms 
with  high  voltage  applied.  This 
action  is  so  fast  that  complete 
safety  to  the  equipment  under  test 
as  well  as  to  the  operator  is  always 
assured  because  the  high  voltage 
normally  present  is  immediately 
removed. 


Quick  way 
to  measure 
low  currents 


Noro'e  •  tlm^o  way  to  measure  currents 
dowr  to  10  “  ampere.  A  Keithley  Electro¬ 
meter  and  Shunt  give  fast  results,  accurate  to. 
within  3%. 

The  Keithley  Vacuum  Tube  Elearometer  is  a 
compact  vacuum  tube  voltmeter  with  an  in¬ 
put  impedance  greater  than  10“  ohms.  It  is 
quickly  converted  to  a  highly  sensitive  direct- 
reading  micromicroammeter  by  clipping  an 
accessory  shunt  over  the  high  terminal,  when 
an  ammeter  drop  of  0.3  volt  is  available,  the 
Electrometer  outperforms  wall  galvanometers 
in  speed  and  sensitivity. 

Seven  standard  shunts  provide  a  measurement 
range  from  10*  to  10  “  ampere.  Uses  in¬ 
clude  measuring  capacitor  and  insulation  leak¬ 
ages,  currents  in  photocells,  ion  chambers, 
and  vacuum-tube  grids. 

Veltoffe,  Resistaoce,  CapcKironce  and 

Stafit  choryesM*  tt**®  «»*dy  measured  by 
we  Keithley  Electrometer  and  accessory  equip¬ 
ment.  For  complete  literature,  write— 


POWER  SUPPLY 
a  variable  frequency  unit 

International  Research  Associ¬ 
ates,  2221  Warwick  Ave.,  Santa 
Monica,  Calif.  Model  D-50  vari¬ 
able  frequency  power  supply  can 
furnish  600  w  of  power  at  115  v  a-c. 
Output  voltage  is  adjustable  by 
means  of  a  level  control  from  0  to 
125  V  a-c.  The  frequency  required 
can  be  supplied  either  by  a  tuning 
fork,  if  extreme  accuracy  is  man¬ 
datory,  or  by  a  variable  frequency 
audio  oscillator  capable  of  supply¬ 
ing  3v  rms.  The  unit  can  be  em¬ 
ployed  for  continuous-duty  cycles 
and  for  applications  such  as  servo- 
spin  tables  or  “G”  tables. 


C-R  OSCILLOGRAPH 
in  rack-mounted  version 

Allen  B.  DuMont  Laboratories, 
Inc.,  760  Bloomfield  Ave.,  Clifton, 
N.  J.  The  type  304-AR  rack- 


THE  “Field-Proved”  STANDARD 
IN  COMMUNICATIONS . . . 
INTRODUCES  A  NEW 

IfliNE 

KARDSET 

...the  first  Handset  specially 
engineered  for  two-way 
communications 


•  2-Way  Radio 
Communicoliont 

•  lnt«r-Com 
Sy»l«m» 

•  Airplono 
Announco 
Syttomt 

e  F.  A.  Sytlomt 


Want  more  infarmotion?  Um  poit  cord  on  lost  pogc. 
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Specially  Designed  to  Suit  Your 
Specific  Applications 

Here  is  a  truly  modern  functional 
handset  specifically  denigned  for  2-way 
communications!  A  pnxhictof  the  Shurc 
Laboratories  with  many  years  of  ex¬ 
perience  in  safety  mobile  communica¬ 
tions,  the  THIO  Handset  brings  you 
these  features:  ...  the  field -proved 
controlled  reluctance  assembly  as  a  re¬ 
ceiver  . . .  high  output  balanced  resfwnfc 
carbon  transmitter  .  .  .  oversize  switch 
cavity  providing  flexibility  in  stacking 
of  famous  Shure  long-life  leaf  blades . . . 
corerl  handle  for  maximum  niimlier  of 
conductors  ...  no  solder  connections 
.  .  .  rugged  shock  resistant  handle  .  .  . 
design  smart  to  the  eye,  natural  in  the 
hand.  The  answer  to  your 
wnT||W|V^k  complex  circuitry! 


For  more  complete  information 
write  to 

SALES  nivisloy 

SHURE  BROTHERS,  Inc. 

Mamlactinn  d  MienpiNMS  ft  kHslk  Dnkis 
225 W.  HURON  ST.,  CHICAGO  10,  ILL. 
Cable  Address:  SHUREMICRO 

Wont  more  information?  Um  post  card  on  lost  page. 
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It’s  become  a  habit  .  .  .  looking  up  product  infor 
motion  in  the  ELECTRONICS  BUYERS’  GUIDE!  The 
fact  is,  designers,  engineers  and  specifiers  reach 
for  the  Guide  as  they  reach  for  their  slide  rule. 
They  just  naturally  keep  the  Guide  close  by  them 
as  they  work  at  their  breadboards.  Designing 
electronic  equipment  necessitates  fitting  in  the  cor¬ 
rect  component  that  is  required  in  the  circuitry. 
What  they  need  is  a  ready  source  of  information 
.  .  .  product  information  that  is  essential  in  their 
work.  That’s  why  they  always  reach  for  the  Guide. 

You,  too,  con  solve  your  product  problems  and 
save  countless  hours  of  trial-and-error  searching 
by  getting  in  the  habit  of  looking  it  up  in  the  Guide. 
It’s  the  most  convenient,  finger-tip  method  of  lo¬ 
cating  product  information. 


Get  into  the  habit  of 

LOOKING  IT  UP  IN 

"THE  GUIDE” 


The  most  reliable  source  of  product  in¬ 
formation  in  the  field  . . .  the  most  complete, 
most  accurate  reference  book.  1520  prod¬ 
uct  listings  —  complete  in  every  category  — 
amply  cross  indexed  .  .  .  the  entire  elec¬ 
tronic  industry  is  in  the  habit  of  looking  in 
the  Guide  for  immediate  answers  to  Its 
product  problems. 


V 


from  I  « 

millivolts  to  hundreds 
of  volts 

AIRPAX  CHOPPERS 


operate  well 
and  reliably 


400  CYCUt 
130  VOiTt 
Kofmal  Micl*  H  SO*, 
with  Ml  MUrnal  .OSS  cw 
pMitor  »  ZERO  ftDcte  ia 
obUiiMd.  drive  to«4  UM* 
wav*.  Hermetically 
eealed,  SPOT  contact*. 
ContaeU  are  rated  at 
Sma,  100  volte.  Voltac* 
may  be  a*  hi(b  a*  100. 


A>SM 
40  CVeUS 
•  VOiTS 

Remarkably  kmc  hie 
ahopper!  Hern^kally 
eealed  wHk  a  0.3  volt 
coil;  adjuated  to  a  43* 
phaa*  Im  at  30  eyelee; 
contact  dwell  time  about 
ISO*.  Operate*  over  tie- 
mendoue  temperature 
ranc*  of  our  othW  unite. 


A'StO 

400  CYCUt 
4  VOLTS 

withstands  lOc  vibra> 
tion  operatinc;  SOc  non* 
operatinc;  can  be  used 
reliably  from  —70  to  100* 
C.  Phase  lac  35*.  drive  to 
square  wave,  adjusted 
for  3M  to  420  eyelee. 
Hermetically  sealed; 
rucced.  stable. 


positive  performance 
from  70°  below 


r 


to  100  C 
or  while  being 
vibrated  or  shocked 


far  beyond 
usual  test  extremes! 


MIDDLE  RIVER  BALT  20,  MD 


N£W  PRODUCTS  (ceatiaiied) 

j  mounted  version  of  the  304-A  c-r 
I  oscillog^ph  features  the  same 
j  built-in  voltage  calibration.  The 
illuminated  screen  is  calibrated  by 
a  pushbutton  control  on  the  operat¬ 
ing  panel  which  applies  a  stand- 
I  urdizing  potential  to  the  screen. 

I  The  oscillograph  requires  only  8i 
j  in.  vertically  in  a  standard  relay 
i  rack.  Voltage  reading  range  on  a 
1  4-in.  scale  is  from  0.10  v  to  1,000  v, 

1  full  scale.  Frequency  response  is 
flat  at  d-c  and  extends  to  300  kc,  60 
l>ercent  down.  Overall  dimensions 
j  are:  height,  82  in.,  width,  19  in., 
j  depth,  191  in.  Weight  is  60  lb. 


Woel  mfM  teferamtion?  Um  post  cwd  «a  l«st  pog*. 


MEMORY  UNIT 

in  1  plug-in  type  chassis 

Computer  Control  Co.,  106  Con¬ 
cord  Ave.,  Belmont  78,  Mass.  Model 
3C 1-384  memory  unit  is  composed 
of  a  solid  acoustic  delay  line  and 
associated  circuitry.  The  unit  is  a 
complete  package  ready  for  instal¬ 
lation  in  a  computer.  The  design 
includes  the  entire  memory  circuit 
in  one  plug-in  type  chassis.  The 
unit  stores  384  bits  at  a  pulse  repe¬ 
tition  rate  of  1  me.  Input  voltage 
requirement  into  write-erase  gate 
is  10  V.  The  reshaped  output  signal 
level  is  15  v  into  a  100-ohm  im¬ 
pedance  load.  Carrier  frequency  is 
20  me.  All  circuits  are  degener¬ 
ated,  with  reserve  gain  in  the  wide 
band  1-f  amplifier.  There  is  a  gain 
control  for  initial  adjustment  of 
the  i-f  stage.  No  tuning  is  neces¬ 
sary.  The  unit  is  especially  fitted 
for  airborne  use  and  is  insensitive 
to  shock. 


SHIELDED  ROOMS 
!  suppress  r-f  radiations 

I  Ace  Engineering  &  Machine  Co., 
I  3644  N.  Lawrence  St;  Philadelphia 
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IT’S  MADE  OF 


BERYLCO 


Fabricated  by  Micro-MoHc  Screw  Co.,  Inc.,  linden,  NJ. 


BERYLLIUM  COPPER 


This  critical  connector,  used  in  new, 
improved  radar  devices,  is  made  of 
Berylco  beryllium  copper  for  its  many 
recognized  advantages.  Beryllium 
copper  offers  the  designer  desirable 
combinations  of  properties  such  as 
strength,  spring  action  and  forma- 
bility  in  high  degree. 

As  in  all  radar  and  electronic  equip¬ 
ment,  the  material  used  for  connectors, 
plugs,  adapters,etc.,musthavecurrent- 
carrying  capacity.  Berylco  certainly 
has  that.  It  must  also  retain  firm  con¬ 
tact  pressure  for  a  long  time;  it  must 
be  noncorrosive;  it  must  be  indifferent 
to  wide  temperature  variations;  it  must 
not  be  subject  to  fatigue. 


Berylco  offers  all  these  qualities  to  a 
superlative  degree.  For  this  particular 
part,  which  must  be  turned  and 
threaded  to  close  tolerance,  machin- 
a  bility  is  important.  In  this  respect 
beryllium  copper  offers  special  advan¬ 
tages  through  its  age-hardening  fea¬ 
ture.  This  means  that  parts  can  be 
readily  machined  in  a  relatively  soft 
condition  and  then  hardened  to 
give  the  desired  combination  of 
final  properties. 

You  will  undoubtedly  want  to  include 
Berylco  beryllium  copper  in  your 
plans  for  the  future  if  you  have  not 
already  done  so.  Take  advantage 
of  the  know-how  of  the  world's  largest 


producer.  Call  or  write  any  of  the 
offices  below  for  sample  material  or 
engineering  help. 

VALUABLE  ENGINEERING  INFORMATION 
on  Berylco  beryllium  copper  l« 
contained  In  a  series  of  technical 
bulletins,  published  monthly.  To 
receive  your  copy  regularly,  write 
on  your  business  letterhead. 

TOMORROW’S  PRODUCTS  ARE 
PLANNED  TODAY  ~  WITH 
BERYLCO  BERYLLIUM  COPPER 


DEPT.  3-J,  READING  21,  PENNSYLVANIA 

New  York  •  Springfield,  Mass.  •  Rochester,  N.  Y.  •  Philadelphia  •  Cleveland  •  Dayton  •  Detroit  •  Chicago  •  Minneapolis  •  Seattle  •  San  Francisco  •  Los  Angelas 

Representatives  in  principal  world-trade  centers 
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NfW  PRODUCTS 


(continued) 


40,  Pa.,  has  announced  a  complete 
line  of  galvanized  single-shielded 
enclosures  for  suppressing  the  r-f 
radiations  of  induction  heating, 
dielectric  sealing,  diathermy,  and 
other  industrial  and  laboratory 
equipment.  They  provide  more 
than  40  db  attenuation  from  14  kc 
to  400  me.  Up  to  66  db  attenuation 
at  standard  vhf-tv  frequencies  can 
be  expected.  The  enclosures  con¬ 
sist  of  a  number  of  standard 
size  panels  rigidly  bolted  together 
from  the  inside.  Each  panel  is  a 
frame  work  of  klin-dried,  select 
white  pine  covered  with  a  single 
layer  of  22-mesh  galvanized  steel 
screening.  The  entire  enclosure  is 
easily  erected,  enlarged  pr  dis¬ 
mantled  in  just  a  few  hours. 


PHEOLL’S 


SCREWS  •  BOLTS 


Rttitlanc*  voluut 
to  13,0(X)  ohmi/inch 
...highur  in 
$p«cial  unit* 


Machine  Saewt 

Semi 

Wood  Screws 

Tapping  (Sheet 
Metal)  Screws 

Cap  Saews 

Thread-Cutting 

Screws 

Set  Saews 

Thumb  Screws 

Drive  Saews 

Phillips  Recessed 
Head  Screws 

Hi-Shear  Rivets 

Aircraft  Screws 
and  Nuts 

\ 

Threaded  Rods 

Stove,Carriag^Ma' 
chine,  Lag  bolts 

Machine  Saew 
Nuts 

Semi-Finished 

Nuts 

Cold  Punched 
Nuts 

Wing,  Cap, 

Knurled  Nuts 

Brass  Washers 

Special  Fasteners 


SOCKET  SADDLE  NUTS 

give  self-locking  action 

Vector  Electronic  Co.,  3362  San 
Fernando  Road,  Los  Angeles  65, 
Calif.,  has  available  a  new  U-nut 
that  slips  on  the  saddles  of  octal, 
loctal  and  miniature  sockets.  By 
its  use  a  No.  4-40  mounting  screw- 
may  be  easily  driven  in  without 
separately  holding  the  nut.  It  is 
especially  applicable  to  bottom- 
mounted  sockets  and  is  particularly 
useful  for  mounting  turret-type 
sockets  as  illustrated.  The  nut  is 
of  the  helical-depression  type  and 
provides  self-locking  action. 


yi”  Diom.  for  strokes  up  to  3' 
%"  Dlom.  for  strokes  over  3" 
Dual  element  construction 


NOW  FOR  THE  FIRST  TIME...a  rugged 
Pelentiemeter  that  will  give  long, 
noise  •free  performance  when  tub* 
lected  to  vibrolion,  dither  and  ether 
environmental  conditions. 

Absolute  precision  linearity 
with  clear,  sharp  signal,  because 
the  Humphrey  unit  is  exclusive 
in  internal  design-  It  is  fully 
tested  and  has  been  qualified 
for  use  in  many  military  appli¬ 
cations.  Humphrey  design  serv¬ 
ice  is  available  to  meet  your 
special  requirements. 

Alto  availablo  art  Humphrty  Rato 
and  Froo  Gyros  and  Accoloromotors. 
Sptcial  Fotontlomotor*  Custom-built, 


TUNED  ELEMENTS 

available  in  two  types 

Granco  Products,  Inc.,  36-17  20th 
Ave.,  Long  Island  City  6,  N.  Y., 
announces  the  availability  of  two 


SCIENTIFKCO. 


1430  Grando  Vista  Avo.,  Los  Angolot  23,  Calif. 
3S  Stillman  Stroot.  San  Francitca  7,  California 
1915  Itl  Avonuo,  South,  Soattio  4,  Washington 
Wont  mors  infermotionf  Use  post  cord  on  lost  page. 
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For  Electronics: 

Faster  Assembly... 
Better  Design 


STR0MBER6>CAtL$0N  COMPANY 

I  oaon  ROCHBret  >.  N.  V. 


Why  do  leading  electronic  manufacturers  order 
and  re-order  Simmons’  QUtCK-LOCKS  in  quantity? 
For  good  dollar-wise  reasons: 

IN  ASSEMtlV— 

•  No  special  tools  are  needed  for  installation. 

•  Flexible  mounting  takes  care  of  curved  sheets 
and  misalignment. 

•  Various  material  thu-knesses  can  Ik*  handled. 

IN  DESIGN  — 

•  Initial  loads  taken  hy  helical  spring.  Increased 
loads  carried  on  solid  supports. 

•  <X)-deg.  rotation  lo<  ks  and  unlocks  fastener. 

•  Stud  is  self-ejecting  when  unl<K-ked. 

•  Stud  is  self-aligning.  Makes  mounting  and  de¬ 
mounting  detachable  panels  simple. 

QUICK-LOCK  can  help  reduce  your  a.ssembly  costs 
and  can  add  unusual  advantages  to  your  designs. 
Send  for  data  and  samples  today. 

SIMMONS  FASTF.NF.R  CORPORATION 
1750  No.  Broadway,  Albany  I,  New  York 


BOBTOl  W»* 


PHILCO  CORPORATION 


ouAiirr 


rtNtR 


QUICK-LOCK 

SPKING-IOCK 

ROTO-IOCK 

lINK-lOCK 


Simmons 


DUAl-lOCK 


EMERSON 


Want  morn  information?  U$c  post  card  oa  last  pogo. 
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CHICAGO  TRANSFORMER 

DIVISION  Of  fSSfX  WIPf  COKPORATION 

3S01  ADDiCON  STREET,  CHICAGO  18,  ILL. 


NEW  PRODUCTS  (conHiiMd) 

types  of  uhf  coaxial  tuned  ele¬ 
ments.  Model  UHO  is  an  oscillator 
element  with  a  built-in  6AF4  tube. 
Model  UHR  is  a  preselector  ele¬ 
ment.  Both  models  incorporate 
resonant-cavity  tunings  which  fea¬ 
tures  a  moving  plunger  permitting 
coverage  of  the  entire  uhf-tv  band. 
All  elements  are  completely  wired 
and  tested. 


multiplex  radio  telephony  systems 

roust  take  It...  v 


Absolute  dependability  under  the 
most  rugged  operating  conditions  is  a 
prime  requirement  in  all  REL.  Multiplex 
Radio  Telephony  Systems.  That’s 
why  you’ll  find  Chicago  "Sealed-in- 
Steel”  transformers  used  throughout 
KEi.  equipments.  These  world’s 
toughest  transformers  are  available  in 
3  mountings,  each  featuring  one-piece 
seamless  design  enclosing  an 
electronically  perfect  construction. 
Available  for  every  application: 

Power,  Bias,  Filament, 

Filter  Reactor,  Audio,  MIL-T-27, 
Stepdown.  Ask  for  them  at 
your  electronic  parts  distributor. 


INDUSTRIAL  PAPERS 

made  of  fibrous  glass 

OWENS-CORNING  FiBERGLAS  CORF., 
Toledo  1,  Ohio,  manufactures  a 
fibrous  glass  which,  in  its  wool 
form,  can  be  processed  and  made 
into  incombustible,  inorganic  in¬ 
dustrial  papers  for  the  filtration  of 
hot  and/or  corrosive  air,  gases  and 
liquids.  The  papers  are  also  find¬ 
ing  application  as  base  sheets  in 
specialty  electrical  laminates  as 
gasketing  material,  and  as  plate 
separators  in  aircraft  and  other 
special  batteries.  In  such  applica¬ 
tions,  the  inherent  high  tempera¬ 
ture  resistance  and  excellent  elec¬ 
trical-chemical  properties  of  the 
product  are  very  desirable. 


Illustrated  above  at  right:  RRt. 
900  MC  Transmitter,  Series 
707-757.  Illustrated  immediately 
above:  rri.  Model  759  70  MC 
Dual  Transmitters  and  lieceivers. 
These  systems  make  wide 
use  of  CHICAGO  C-Type 
"Sealed-in-Stei-l”  transformer  units. 


Let  Our  Family  of  Products  Help  Yours 


All  these  from  one  experienced  source 


ririntx  disigns  and  MANUFACWKSS—  to  cwtiomor  ipocMcolioni— 

rigid  wovoguidot  and  combinotiont  of  rigid  and  floxiblo  wovoguidot. 
Whoro  tbara  it,  or  should  bo,  no  movomont,  or  whore  complkotod  occouor- 
ios  mutt  bo  connoctod,  Titoflox  rigid  wovoguidot  oro  tpociolly  rocommondod. 


WAVintX*  FllXIBLl  WAVIOUIDIS  oro  fobrkotod  to  rotoin  critical 
dimontiont  —  rogordlott  of  twitting  or  bonding.  WovoAox  wovoguidoti 
molco  ottombly  ooty,  improvo  design,  compontoto  for  expansion  or  inovo* 
mont.  Rubber  jockoting  protects  against  weather,  corrosion,  physical  abuse. 


TITtFLlX  CONNECTOR— lightweight,  corrosion  and  moisture  resistant  with 
temperoture  ranges  of  — 65°F.  to  +400''F.  This  connector's  insulation 
properties  will  permit  3500  volts  at  tea  level,  1200  volts  at  50,000  feat 
altitude.  Connector  it  avoiioble  with  2  or  3  pins.  7  amperes.  Weight 
%  of  ounce.  Size  2*  in  length. 


riTEFlEX  CUSTOM  WIRING  SYSTtMS  ora  corrosion  resistant,  moisture 
proof,  pressure-tight  ond  efficient  ot  temperatures  of  —  65°F.  to  -f  400°F. 
Can  be  furnished  with  Titaflex  or  standard  AN  connectors  for  a  wide 
range  of  service  requirements.  Can  be  sheathed  with  metal  braids,  fiber 
glass  or  nylon — and  jacketed  with  tilkone  or  other  compounds. 


MORE  THAN  37  YEARS  of  developmental  experience  make  Titeflex  a  logical  source  of  the 
com|K>nents  pictured  on  this  page.  We  are  currently  in  a  position  to  supply  connectors 
and  wiring  .systems  to  makers  of  aviation  and  electronic  equipment.  If  you  have  a 
problem  requiring  our  unu.sual  combination  of  products  and  engineering,  let  us  quote 
on  your  requirements.  The  coiqxtn  will  bring  you  information  on  our  prcxlucts. 


ff  Check  products  you  ore  Interested  In. 


TITEFLEX,  INC. 

<24  FrehnghuyMn  Av« 


*leate  send  me  wShout  cos) 
inionnalion  about  ihe  products 
checked  at  the  left 
NAME 


SUMH  MO 

suMiEss  inu  leu 


ADDRESS 


SYSTEMS 


ZONE  STATE 


♦ 
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WRITe  FOR  DETAIIED 
TECHNICAl  BULLETIN 


Compl«t#-oll 
colibroLing  circuits 
built-in.  Netds  only 
stondord  DC  oscilloscepR. 


Developed  by  Fairchild  in  its  program 
for  transistorizing  Missile  Guidance 
Systems  and  ather  intricate  electronic 
circuits. 

Rapidly  Plots  Static  and  Dynamic 
Characteristics  of  ALL  Transistors... 
point  contact  and  junction.  Designed 
on  basic  principles,  to  meet  future 
transistor  needs. 

Complete  Families  of  Curves  obtain¬ 
able  in  10  incremental  steps  for  each 
of  5  ranges.  Sweeping  technique 
shows  up  anomalies. 


Presents  on  the  Scope 
Alpha  vs.  Emitter  Current 

e 

Collector,  Emitter  and 
Transfer  Characteristics 


Collector  Choracterbtics 
in  Grounded  Emitter  Connection 


WyondoBcIi,  1.  I..  N.  Y, 


Engine  Division,  Formingdale,  N.  Y. 


Other  Divifiont;  Aircraft  Division,  Hagerstown,  Md. 


NEW  PRODUCTS  (continued) 

for  extremely  hiKh  temperature  ap¬ 
plications  in  jet  enfEines,  ga.s  tur¬ 
bines,  afterburner  controls  or 
wherever  temperature  warning  is 
•required  to  2,000  F.  It  is  a  non- 
grounded  switch  and  has  main¬ 
tained  set  calibration  for  100  hours 
at  1,500  F  with  a  variation  of  only 
10  F.  It  will  withstand  any  degree 
of  overshoot  or  undershoot  up  to 
the  ability  of  the  metal  to  stand  the 
temperature  rise,  and  offers  maxi¬ 
mum  vibration  resistance.  Contacts 
are  welded  on  flexing  arms  for  long 
life. 


TAPE  RECORDER 

weighs  only  19  lb 

Amplifier  Corp.  of  America,  398 
Broadway,  New  York  1.3,  N.  Y.,  has 
available  the  Magnematic  110  v 
a-c  portable  tape  recorder  that 
weighs  19  lb  and  attains  a  fre¬ 
quency  response  of  60  to  15,000 
cycles  at  7i  ips.  Completely  oper¬ 
ated  by  push-button  control,  it 
features  solenoid  operated  clutch 
controlled  capstan  drive  to  start 
and  stop  tapte  travel  within  1  20th 
of  a  second.  It  incorporates  relay 
operated  modified  Geneva  move¬ 
ment  to  control  high  speed  rewind 
and  60  ips  fEist-forward  functions. 
A  built-in  preamplifier  provides  for 
low  level,  low  impedance  micro¬ 
phone  input. 


COIL  WINDERS 

have  variety  of  uses 

Rex  Rheostat  Co.,  3  Foxhurst 
Rd.,  Baldwin,  L.  I.,  N.  Y.  A 
line  of  automatic  toroidal  coil¬ 
winding  machines  designed  and 
made  in  Germany  is  available 
I  in  4  sizes  for  a  minimum  inner 
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PERFORMANCE 


PROVED... 


JOHNSON 


SPECIAL  SOCKETS 


122-101-14 


Imquintf  arm  ImvIlmJ,  cmrf  whmrmmmr  posMm  wm  will  ghdfy  ^uotm  m  "rpmcialt’’  to 
atmmt  mSHary  rm^ykmatmitt. 


E.  F.  JOHNSON  COMPANY 


NEW  PRODUCTS  (continHed) 

diameter  of  in.,  in.,  in. 
and  in.  a^er  winding.  They 
are  used  for  winding  toroidal  coils, 
filters,  variable  transformers,  rheo¬ 
stats  and  potentiometers.  Rings 
are  revolved  automatically  through 
an  adjustable  gearing,  and  the  feed 
is  adjustable  during  operation.  An 
adjustable  brake  is  provided.  Coils 
can  be  w'ound  continuously  around 
:>60  deg  or  in  .sector  forms. 


SIGNAL  BOOSTER 

provides  extra  i-f  stage 

Grayburne  Mfg.  Co.,  Inc.,  4-6 
Radford  Place,  Yonkers,  N.  Y.,  an¬ 
nounces  production  of  model  TSB-1, 
an  i-f  signal  booster  for  uhf  and 
vhf.  The  unit  provides  an  extra 
stage  of  i-f  to  amplify  both  uhf  and 
vhf  signals  without  switching.  The 
booster,  which  is  supplied  in  adap¬ 
tor  form,  is  installed  in  an  existing 
tube  socket  and  requires  but  one 
wire  connection  to  ground.  It  is 
designed  to  improve  performance 
in  near  fringe  areas,  increase  pic¬ 
ture  brightness,  amplify  signals 
over  20  percent  and  clear  snow 
effects. 


MEGOHMMETER 

.  tests  leakage  resistance 

I  Freed  Transformer  Co.,  1718 

I  Weirfield  St., .  Krooklyn  27,  N.  Y. 

.  Type  1020-B  megohmmeter  is  a  self 
contained  and  a-c  operated  instru¬ 
ment  equally  useful  in  the  lab  or 
for  production  testing  of  the  leak¬ 
age  resistance  of  insulation  ma¬ 
terials,  capacitors,  cables,  motors 
and  transformer  windings.  Re- 


JOHNSON  electrical  components  include  o  complete 
line  of  speciol  sockets  for  virtually  every  electronic 
application.  Engineering  skill,  the  result  of  years  of 
specialized  experience,  and  the  most  modern  manu¬ 
facturing  facilities  assure  you  of  stock  or  custom- 
fabricated  sockets  that  are  both  durable  and  de¬ 
pendable. 

The  special  sockets  shown  here,  variations  of 
JOHNSON  standard  types,  were  designed  to  meet 
the  punishing  requirements  of  the  )  00  hour  salt  spray 
test.  Construction  successfully  resists  salt  water  cor¬ 
rosion,  moisture  condensation,  and  fungus  growth;  all 
contacts  and  contact  sprirtgs  are  heavily  silver  plated 
to  insure  low  loss  and  a  positive  electrical  connection. 
Terminals  are  hot  tin  dipped,  bases  are  of  grade  L-4 
Steatite  insulation  with  glazed  top  and  sides.  To  pro¬ 
vide  added  protecHon,  all  other  surfaces  are  DC-200 
impregnated. 


122-101-14 — Designed  for  Seplor  base 
tubes  such  os  the  826,  829,  832,  etc.,  this 
special  socket  has  an  anodized  aluminum 
shell  and  provision  for  mounting  mica  button 
capacitors  directly  to  the  socket  base.  Five 
'nickel  plated,  phosphor  bronze  retaining 
springs  hold  tubes  securely  In  place  and  per¬ 
mit  trouble-free  operation  in  any  position.  A 
recessed  base,  solidly  mounted  on  fungus  re¬ 
sistant,  phenolic  washers,  positively  eliminates 
any  contact  movement. 

122-217-8  thru  122-228-8— A  series  of  cer¬ 
amic  wafer  sockets  designed  to  occommo- 
date  standard  receiving  tubes.  Locating 
grooves  speed  tube  insertion  .  .  .  beryllium 
copper  retaining  springs  hold  tubes  firmly  in 
place.  Recessed  phosphor  bronze  contacts 


prevent  movement;  countersunk  rivets  and 
boss  located  mounting  holes  permit  sub-panel 
mounting. 

122-211-14— A  bayonet  type  socket  for  all 
tubes  equipped  with  "50  watt"  bases.  Double 
beryllium  copper  filament  contacts  (.0005" 
silver  ploted),  and  hot  tin  dipped  integral 
solder  terminals  insure  positive  contact  with  a 
minimum  loss.  Bross  shell  is  .0003"  nickel 
plated — ceramic  base  extends  beyond  con¬ 
tacts,  increasing  breakdown  voltage  rating. 

JOHNSON  special  Lockets,  madb  to  order  in 
production  quontities,  meet  all  JAN  material 
specification  requirements.  The  complete 
JOHNSON  standard  socket  line  is  listed  in 
catalog  973,  available  on  request. 


888  SECOND  AVENUE  SOUTHWEST  .  WASECA.  MINNESOTA 


Engineered  for  longer  life 
Designed  for  top  performance 
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FM  Signal  Generator  100C 
25  to  216  me  (single  range) 

FM  Signal  Generator  lOOC  uses  a  novel  circuit  with  a  voriable  cier- 
meability  modulator  and  a  single  stoge  r-f. 

There  is  no  beating  and  no  multiplication,  eliminating  spurious 
frequencies.  Output  is  from  0.02  microvolfs  to  0.1  volts.  Frequency 
deviation  is  from  0  to  250  kc. 

FM  Signal  Generator  1-208-D 
1 .9  to  4.5  me  and  1 9  to  45  mo 

With  o  marker  every  2  kc  on  the  low  band  and  every  20  kc  on  the  high, 
the  1-208-D  hos  1300  calibration  points.  This  requires  25  feet  of  film — 
each  individually  calibrated.  Accuracy  is  kept  within  0.03%.  Output 
voltoge  is  from  0.2  microvolts  to  better  than  0.6  volts. 

Signal  Generator  and  Power  Meter  TS-155C/UP 
2700-3400  mo  (S  Band) 

As  o  signal  generator,  the  TS-ISSO/UP,  with  on  output  (50  ohms  im- 
pedartce)  of  -20  to  -100  dbm,  is  widely  used  for  testing  radar  receivers 
and  transmitters.  It  can  be  pulse  modulated  interrtolly  or  from  on 
exterrKil  trigger  source. 

As  o  power  meter,  the  TS-155  measures  power  from  +20  to  +100 
dbm  (or  up  to  2(X)  milliwatts). 

Leakage  is  low— less  than  95  dbm. 

Panoramie  Adapter  BC-1031 

250  kc  to  470  kc 

• 

The  Panoramic  Adapter  BC-1031  operates  on  on  input  frequency  of  450 
kc  to  470  kc  with  a  maximum  sweep  width  of  200  kc. 

Used  extensively  for  rapid  visual  spectrum  scanning,  it  also  enables 
the  operator  to  determine  whether  transmission  is  by  cw,  am,  fm,  or 
pulse  modulated  signals. 

The  BC-1031  is  also  used  for  deviotion  measurements  of  FM  waves 
by  the  methods  of  dropouts. 

Square  Wave  (Senerator  150A 
50  cycles  to  1  me 

Square  wave  generator  150A  provides  waves  ot  five  spot  frequencies 
from  50  cycles  to  1  me  with  a  maximum  rise  time  of  0.05  microseconds. 
Continuous  frequency  variation  con  be  obtained  by  using  an  external 
frequerKy  control  capacitor.  A  pulse  for  oscilloscope  syncronizotion  is 
available. 

Output  is  controllable  from  0-20  volts  peak  to  peak  ond  is  constant 
ot  oil  frequency  settings. 


^^fordata  on  our 

UHF  TV  Measuring  Equipment 

see  page  450  of  this  magazine 


N*w  London  yinstrummf 

NEW  LONDON  I  •  CONN. 
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NEW  PRODUCTS 


sistance  values  are  indicated 
directly  on  a  4-in.  meter  protected 
against  overload.  It  is  rapid  and 
safe  to  use,  with  test  voltage  re¬ 
moved  from  terminals  and  capaci¬ 
tive  component  discharged  to 
ground  in  all  positions  of  multiplier 
switch.  Low  resistance  in  series 
with  components  under  test  pro¬ 
vides  very  short  charging  time  for 
even  the  very  largest  capacitors. 
Calibration  position  is  provided  to 
check  accuracy  of  600  v  d-c  poten¬ 
tial.  The  500-v  test  supply  is  elec¬ 
tronically  regulated.  The  megohm- 
meter’s  range  is  from  1  megohm  to 
2,000,000  megohms  in  six  over¬ 
lapping  ranges  selected  by  a  multi¬ 
plier  switch.  The  unit  weighs  18  lb, 
and  measures  9i  x  101  x  8  in. 


For  Dopondablo 
Eloctronic  Wiring 
Loading  Manufacturors  Chooso 
UNILECTRIC  Wiring  Systoms 

Year  after  year  ...  for  over  ten  years 
.  .  .  UNILECTRIC  has  produced  millioot 
of  wiring  systems  for  over  150  leading 
manufacturers  of  electric  and  electronic 
products.  If  you  still  fabricate  your  own 
electronic  wiring  it  will  pay  you  to  in¬ 
vestigate  UNILECTRIC. 


Therm  Is  Only  ONE 
Standard  of  Quality  at 

UNILICTIIIC 


Designed  by  Triad  to  meet  exacting 
military  requirements  for  airborne 
telemetering  equipment,  the/tiny  elec¬ 
tric  wave  filter  shown  abov^  actually 
contains  eleven  precisioji  compo¬ 
nents:  2  toroidal  inductors,  5  JAN-C-5 
capacitors,  and  4/^ifrecision  wire- 
wound  resistors.  T|le  resulting  atten¬ 
uation  slope  is  oyer  50  decibels  per 
octave.  r-  ' 


D-C  POWER  SUPPLY 

uses  semiconductor  diodes 

Electronic  Research  Associates, 
Box  29,  Caldwell,  N.  J.,  announces 
a  new  dual  tubeless  regulated  d-c 
supply  especially  designed  for 
transistor  applications.  The  new 
design  utilizes  semiconductor 
diodes  in  a  bridge  rectification  cir¬ 
cuit  together  with  saturable  reac¬ 
tors  to  provide  for  input  line  regu¬ 
lation.  Good  d-c  regulation  results 
from  low  diode  voltage  drop, 
coupled  with  the  use  of  low-resist¬ 
ance  filter  components.  Output  No. 
1,  which  is  rated  at  60  ma  maxi¬ 
mum  can  be  adjusted  for  any  of 
three  ranges:  0  to  1,  0  to  10  or  0 
to  100  V.  Output  No.  2,  also  rated 
at  60  ma  maximum,  yields  an  out¬ 
put  of  from  0  to  100  v  d-c.  Internal 
impedance  is  low,  being  approxi¬ 
mately  100  ohms  or  less.  Ripple 
measures  less  than  0.01  percent  for 
an  input  variation  of  95  to  125  v, 
60  cycles.  Maximum  power  con¬ 
sumption  is  20  w.  Dimensions  are 


Th*  lom*  w«rk« 
monthlp  .  .  . 
MiM  ilan^onb  •! 
quality  prqtqcl 
ypvr  pr^uct  wir. 
inf  and  your  pro. 
dwct'i  rapatpllan 
for  dopondoblllly. 


To  OMuro  utmost 
dopondoblllty  plus 
cost  saving  ongi. 
nooring  asslstonco, 
law-cost. produc¬ 
tion.  and  *'on- 
ichodulo  doliv- 
aty",  Invostlgato 
UNIlECTRICtoday. 


The  same  brilliant  design  and  con¬ 
trolled  i^'ufacturing  that  goes  into 
T.  distinguished  line  of  hermetic- 


Triad's 

ally  sedied  military  transfo;  mers  is 
availabiie  to  you  for  licking  the  tough- 
esf'Waiie  filter  problems.  Call  Triad 
fif4tr' 

/For  specifications  and  prices  on 
Triad’s  general  line  of  transformers, 
/Tvrite  for  Catalog  TR-53G 


J  4055  Redwood  Ave.  •  Venice,  Calif. 
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Vacuum  Fusion  Gas  Analyzer 

with  complete  installation  and  Instruction 


\W  ■  I  '  fl.J  . 


Vacuum  Fusion  Gat  Anal)rtit  Apparatus,  including 

installation  tarvicat* . $4700.00 

l*H.  F.  Con»»ft«r  •strol 


A  packaged  unit  to  determine  the  content  of 
oxygen,  nitrogen  and  hydrogen  in  metals 


A  wide  variety  of  metais  and  alloys  can  be  analyzed  to  determine  the 
amount  of  oxygen,  nitrogen  and  hydrogen  contained  either  as  combined  or 
dissolved  gas,  in  the  range  from  one  per  cent  to  approximately  10  "*  per  cent 
by  weight. 

The  oxygen  and  hydrogen  content  of  titanium  is  reported  within  the  same 
range  of  accuracy  as  for  other  metals. 

The  apparatus  incorporates  the  best  features  and  techniques  reported  in  the 
literature  or  known  to  our  laboratory  and  has  been  employed  for  some  time  in 
conneaion  with  our  own  metallurgical  research  aaivities. 

Operating  procedure  is  relatively  simple  and  can  be  readily  mastered.  Instal¬ 
lation,  hnal  testing  and  instruction  of  your  operator  is  performed  by  one  of  our 
trained  analysts. 

Write  for  details  of  Type  09-1240  Vacuum  Fusion  Gas  Analysis  Apparatus. 

INDUSTRIAL  RK8CARCH  PROCESS  DCVEL 


ANALYTICAL  SIRVICI 

Write  for  informa¬ 
tion  about  NRC  Gas 
Analysis  Service  if 
your  requirements 
do  not  justify  the 
purchase  of  an  in- 


PROCESS  DEVELOPMENT 


CHBMISTRV.  MCTALLUROV  I  nl  VK  I  |  PHTSICa.  OaMTORATION 
HiaM  VACUUM  BNaiNBBRINa  I  |  ■  I  1^1  DISTILLATION.  VACUUM  COATINO 

National  Research  Corporation 

fOUlFMENT  DIVISION 

SEVINTV  MEMOSIAl  DRIVE,  CAMIRIDCE  42,  MASSACHUSETTS 
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MACHIME  SCREWS  AND  SPECIAl  FASTENERS  ARE  OUR  BUSINESS 
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NEW  PRODUCTS 


19  in.  X  5i  in.,  with  a  7-in.  dust 
cover  depth.  Weight  is  24  lb. 


SQUEEZE  PENNIES 


UPSET  SPECIALS  COSTS 


Specialty  designed  upset  products  are  solv¬ 
ing  thousands  of  problems.  Dozens  of  design 
pointers  on  them  are  yours  for  the  asking. 
Send  us  your  sketches,  prints,  finished  pro¬ 
ducts  for  suggestions. 


■  An  inUiral  wttliar 
adds  vary  httia  to  tht 
cost  ol  an  indantad 
haad  part,  and  can 
saaa  tha  cost  of  a 
washai.  — -m  ■ 


TINY  SERVOVALVE 
weighs  2.8  lb 

Midwestern  Geophysical  Labora¬ 
tory,  3401  S.  Harvard,  Tulsa,  Okla¬ 
homa.  Model  4  miniature  single- 
stage  uncompensated  servovalve 
was  designed  for  use  in  hydraulic 
servosystems  where  fast  response, 
reliability  and  small  size  are  prime 
considerations.  Due  to  its  balanced 
symmetrical  twin-piston  design,  it 
will  operate  smoothly  under  adverse 
vibration  and  lateral  acceleration 
conditions.  The  valve  has  no  ex¬ 
ternal  leakage  (a  small  drain  line 
returns  leakage  oil  to  the  sump). 
Both  pistons  are  readily  accessible 
for  mechanical  actuation  and  may 
be  utilized  for  safety  limit  stops  in 
servosystems.  The  body  and  pistons 
are  hardened,  precision-lapped  alloy 
steel  which  insure.s  dependable 
servovalve  operation  under  dirty 
oil  conditions.  The  model  4  servo¬ 
valve  may  be  manifolded  directly 
to  the  load  actuator. 


■“  A  squarely 
skBirtd-ofl  point 
costs  loss  than  a 
loundod  or  any  — 
other  shape,  and  is 
just  as  sflective  for 
most  purposes. 


An  unthreaded 
area  of  less  diameter 
than  tha  thread 
crests  costs  less 
than  havini  both 
of  the  same 
diameter.  ■■ 


of  this  chart  are  ovoifobfe  on 
request  for  use  in  draftlnff  and 
purdiosing  deportments. 


D-C  VOLTMETER 
is  lab  standard  unit 

Computer  Corp.  of  America,  149 
Church  St.,  New  York  7,  N.  Y. 
Model  PVM-4  laboratory  standard 
d-c  voltmeter  features  a  resolution 
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type 


Now...  another 


To  the  list  of  Radio  Receptor  diodes  that  can  be  designated 
JAN  type  comes  another  important  model  — 1N34A.  Built  to  the 
high  standards  of  this  designation,  1N34A  as  well  as  all  Radio 
Receptor  diodes  gives  you  simplified  [mlarity  identification. 

The  tapered  case  speeds  up  assembly,  reduces  possibility  of 
error  in  connecting  the  diodes  into  the  circuit,  which  all  adds 
up  to  lowered  production  costs. 


These  JAN  type  diodes 
now  available  for 
prompt  delivery 


Many  other  typies  of  diodes  are  available  too,  including  a  range 
of  computer  diodes  made  to  meet  s|}ecial  requirements.  Radio 
Receptor  also  makes  Germanium  Transistors  and  Seletron  Selenium 
Rectifiers.  Our  engineers  will  gladly  study  your  problems 
without  obligation  and  submit  their  recommendations. 


^  now  1N34A 


Setetran  ^  RADIO  RECEPTOR  COMPAIVY,  iNC. 

and  Germanium  ^ — — - 

MHvMon  ^  Simem  IBlt  im  mrnmrn  mud  ElmetramUa 

■  SALES  DEPT:  251  West  19th  Street,  New  York  11.  N.  V.  •  FACTORY:  84  North  9th  Street.  Brooklyn  11.  N.  Y. 
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TYPICAL  ELECTRICAL  CHARACTERISTICS 
GENERATOR  DATA 

Linearity— of  1%  to  4000  rpm 
Output — 300  mv/1000  rpm  with  18  volt,  400 
cycle  excitation 
Null — 10  mv  or  lest 
MOTOR  DATA 

18  or  26  volt,  400  cycle,  2-pha(e  low  inertia 
motor 

As  one  of  the  world’s  oldest  and  largest  producers 
of  synchro-type  equipment,  we  are  ideally  quali¬ 
fied  to  provide  you  with  the  right  answer  to  your 
motor  generator  needs.  Why  not  take  advantage 
of  our  long,  practical  experience.^  Call  on  us 
for  recommendations  based  on  handling  your 
individual  problem  most  efficiently. 


ECLIPSE-PIONEER  DIVISION  Of 


For  full  dtfalli,  writ*  Ooporlmont  C. 


TITEtBORO,  N.  J. 

Export  toUd  ••ndix  Intornolionol  Divixion,  30S  Eotl  42n4  Si.,  Now  Vorti  IF,  N.  Y. 

Wo«t  iiiero  iatormotioo?  Um  pott  cord  oo  lost  poa*. 


RADIOPHONE 

weighs  only  14  lb 

Communication  Research  &  De¬ 
velopment  Co.,  Inc.,  9530  Aurora 
Ave.,  Seattle  3,  Wash.  Model  B-3 
emergency  radiophone  is  com¬ 
pletely  self-contained  and  weighs 
only  14  lb.  The  set  utilizes  port¬ 
able-radio  batteries  and  can  be  sup¬ 
plied  for  any  frequency  from  2  to 
30  me  with  crystal  control  of  both 
sending  and  receiving. 
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—  CORROSION-RESISTANT  — 
PYGMY  MOTOR  GENERATORS 


of  better  than  50  mv  over  the  entire 
range  of  0  to  600  v.  The  0  to  10-v 
.scale  affords  resolution  of  better 
than  5  mv  in  that  range.  Accuracy 
is  better  than  0.2  percent.  Linear¬ 
ity  is  better  than  0.1  percent.  In¬ 
put  impedance  is  infinite.  The  unit 
is  extremely  rugged,  completely  pro¬ 
tected  against  overload,  and  simple 
enough  in  operation  to  be  equally 
suited  to  laboratory  or  production 
line  use.  It  is  expected  that  the 
PVM-4  will  find  wide  application, 
particularly  in  the  testing  of  power 
supply  regulation,  analog  computer 
measurements,  meter  calibration, 
capacitor  storage  measurements 
and  battery  voltage  measurements. 


SHORTING  SWITCH 

for  transmission  lines 

Trylon  Tower  Division,  Wind 
Turbine  Co.,  West  Chester,  Pa., 
I  has  introduced  a  new  h-f  shorting 


Automatic,  maintenance-free, 
instantaneous  voltage  stabilization 


5.  Self-protecting  against  short<ircuits  on  output. 

6.  Current-limiting  characteristics  protects  load  equip¬ 
ment. 

7.  Can  often  be  substituted  in  place  of  conventional 
non -regulating  transformers. 

8.  Generally  smaller  than  other  types  of  regulators  for 
similar  duty. 

9.  Isolates  the  input  and  output  circuits.  • 

Forty-three  Sola  stcxlc  units  are  available  in  a  wide 

variety  of  ratings,  voltages  and  types.  In  addition,  custom- 
designed  units  can  be  manufactured  (in  production  quan¬ 
tities)  to  meet  specific  requirements. 

The  experience  of  the  world’s  largest  manufacturer  of 
constant  voltage  transformers  is  available  to  you.  We  invite 
you  to  discuss  your  voltage  stabilizing  problems  with  a  Sola 
Sales  Engineer. 


MiifurNMri  lurt  Censfont  Velta9«  •  Flvorascanf  U^Miny  •  C«M  Ccitho<i*  ilgkUng  •  Maroiry  Vapor  •  Luminew*  Tuba  iipni 

|A  tUCttK  OH  4«a>  W.  loth  CMcn**  M,  lillMit.  2-1414  •  HIW  VOtK  9S,  IM  I.  tiSth  St..  Ttcrfotpor  4^4444 

(t4Oft^MrAs.'C0m>n*rt!af  Trv$t  4l«lp..  4-4VM  •  tOSTONs  2/2  C*ptr«  St..,  54,  Mai«.,  Hgtlow  4-5554 

15<  T454  •  .MM4AI  Cllt  t.MO.i  404  W.  54<fi  4».,  «  top*.  k>  Othir  Arioc/pol  CiHm 
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Static-magnetic  constant  voltage  transformers  are  a 
practical  and  efficient  solution  for  controlling  input  voltage 
to  voltage-sensitive  electrical  and  electronic  equipment. 

Sola  Constant  Voltage  Transformers  are  widely  used 
both  as  built-in  components  and  as  accessory  units.  They 
differ  from  regulators  which  depend  solely  upon  saturation 
of  core  materials  for  their  regulating  action,  or  electronic 
types  employing  tubes.  Sola  Constant  Voltage  Transformers 
have  the  following  characteristics: 

1.  Regulation  within  ±:19^,  with  primary  voltage 
(transient  or  continuous)  variations  as  great  as  30%, 

2.  Response  time  less  than  1 cycles. 

3.  No  moving  or  wearing  mechanical  parts,  nor  vacuum 
tubes;  requires  no  manual  adjustments. 

4.  Completely  automatic,  continuous  regulation. 


TRANSFORMERS 


WRITE  FOR  IITERATURE.  Sale  Conttoirt  Vahoga 
Tromfermar*  ar*  camplataly  dotcribad  in  a 
34  pan*  manual.  Writ*  far  a  copy  af  D-CV-143 
on  yawr  lottarboad,  ploatn. 


All  business 
is  specialized 

. . ,  and  nothing 
specializes 
on  your  business 
like  your  business  paper 


You  can  sell  suntan  lotion  on  Broadway  or  Beacon 
Street,  but  this  seagoing  salesman  can  sell  a  whale  of  a 
lot  more  .  . .  because  he  specializes. 

Your  business  is  specialized,  too.  That’s  why  it  pays 
to  keep  up  with  your  business  paper.  It  sp^ializes  on 
business  problems  you  meet  every  day.  It  helps  you  do 
a  whale  of  a  lot  better  job  by  keeping  you  post^  on  your 
whole  held.  You  can  move  ahead  when  you  know  what’s 
ahead;  you  can  make  quicker,  surer  decisions  when  you 
have  a  clear  perspective  on  what’s  happening;  and  you 
get  all  this  from  your  business  paper. 

Every  page  counts.  The  editors  gather  facts,  weigh  and 
interpret  them.  The  advertisers  line  up  new  products. 


materials  and  equipment ...  tell  you  what  they  do  and 
where  to  buy  them.  To  know  what’s  new  that’s  important 
to  you,  read  every  issue— thoroughly!  It  will  keep  you 
one  of  the  best  informed  people  in  your  held. 


This  business  paper  in  your  hand  has  a  plus  for  you,  because  it's 
a  member  of  the  Associated  Business  Publications.  It's  a  paid 
circulation  paper  that  must  earn  its  readership  by  its  quality . . . 
And  it's  one  of  a  leadership  group  of  business  papers  that  work 
together  to  add  new  values,  new  usefulness,  new  ways  to  make  the 
time  you  give  to  your  business  paper  still  more  profitable  time. 


•  «  • 


A  copy  of  this  quick-reading,  8-page  booklet  is 
yours  for  the  asking.  It  contains  many  facts  on  the 
benefits  derived  from  your  business  paper  and 
tips  on  how  to  read  more  profitably.  Write  for  the 
“WHY  and  HOW  booklet.”  Room  2710. 

McORAW-HILL  PUBLISHING  COMPANY 

330  WmI  42fi4  SI.,  N«w  Y«rk  3*.  N.  Y. 


One  Of  a  series  of  advertisements  prepared  by  THE  ASSOCIATED  BUSINESS  PUBLICATIONS 
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NEW  PRODUCTS 


(contimicd) 


switch  for  two-wire  open  transmis¬ 
sion  lines  having  12-in.  spacing. 
Designed  for  flexible  remote  con¬ 
trol  in  antenna  “parks,”  the  switch 
can  be  used  for  short  circuiting  two 
or  more  frequency  tuning  stubs; 
shorting  transmission-line  accept- 
reject  circuits;  or  as  a  grounding 
device  for  transmission  lines  or 
other  high-voltage  a-c  or  d-c  cir¬ 
cuits.  The  switch  causes  a  mini¬ 
mum  of  line  disturbance  in  the 
open  position  and  is  conservatively 
rated  to  handle  30  kv  wire-to-wire 
or  15  kv  to  ground.  The  heavy 
steatite-insulated  shorting  bar  is 
controlled  by  a  low-voltage  d-c 
motor  equipped  with  Jimit  switches 
and  an  electromechanical  brake 
that  stops  the  motor  instantly  at 
the  end  of  the  stroke. 


IS  THE  WATCHWORD 
TODAY  IN  ELECTRONICS 

...  as  tacbaological 
advaacamaats  call  far 
drcaits  of  iacraasiag  accuracy 
aad  dapaadability! 


683  nimf<  ± 
500VDCW 
char.  'T" 
Elmenco  A 


The  key  to 

high  precision  ond  stobility 
lies  in  proper  selection  of  mico  copo- 
citors,  mode  possible  through  our 
ability  to  provide  ANY  CAPACITY 
ot  ANY  TOLERANCE  with  the  highest 
chorocteristics  within  the  ranges  speci¬ 
fied  for  molded  mica  copocitors. 


SIGNAL 

SPLITTER 


DUAL  UP  TO 
30000  MMF 


SINGLE  UP  TO 
15000  MMF 


TRANSDUCERS 

useful  os  pressure  pickups 

Atlantic  Kesearch  Corp.,  Alexan¬ 
dria,  Va.,  presents  a  new  series  of 
barium-titanite  pressure  transduc¬ 
ers,  models  FC-10,  BC-30,  and  BC- 
50,  that  are  generally  useful  as 
transient  pressure  pickups  in 
liquid  and  ga.seous  systems.  The 
gages  produce  large  voltage  re¬ 
sponse  (up  to  0.6  V  psi)  flat  over 
wide  frequency  ranges  (3  cps  to  75 
kc,  1  cps  to  40  kc  and  0.5  cps  to 
30  kc,  respectively).  Sensitive  ele¬ 
ments  of  the  instruments  are 
hermetically  sealed  and  covered 
with  tough  neoprene  sheath.  Con¬ 
struction  eliminates  possibility  of 
water  leakage.  The  d-c  input  re¬ 
sistances  are  maintained  above  500 
megohms.  These  models  have  with¬ 
stood  transient  pressures  of  10,000 
psi  and  static  pressures  in  excess  of 
5,000  psi.  The  gages  are  particu¬ 
larly  suitable  for  underground- 


TRIPLE  UP  TO  45000  MMF 
Any  Capocity 

Any  Toltrancn  (to  ±  0.5%) 
JAN  ChoroctnrisHc  "F”  or  Bottor 
for  Mott  Copocity  Voluot. 


All  capacitors  are  ELMENCO 
and  are  manufactured  in  accord¬ 
ance  with  JAN-C-5  specifications. 
Known  the  world  over  for  their 
reliability  under  all  operating 
conditions,  ELMENCO  CAPACI¬ 
TORS  are  chosen  by  manufac¬ 
turers  requiring  the  highest  qual¬ 
ity  components  for  their  products. 


Write  for  our  free  descriptive  catalog 
and  for  information  regarding  your 
special  product  requirements. 

ARCO 

ELECTRONICS  INC. 

103  Lnfoyette  St.,  N.  Y.  13,  N.  Y. 
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(continued) 


WHITNEY  BLAKE 

Whitney  Blake  Company  is  equipped  to  mold  rubber  and  plastic  fittings 
onto  flexible  cord,  shielded  communications  wires  and  multiple  conduc¬ 
tor  cables  —  in  addition  to  making  the  cordage  itself. 


underwater  explosion  studies,  sonar 
and  ifeophysical  exploration. 


1 


PRESSURE  SWITCH 

is  2V2  in.  in  diameter 


G.  M.  Giannini  &  Co.,  Inc.,  117  E. 
Colortulo  St.,  Pasadena  1,  Calif. 
Model  44517  pressure  switch,  of 
very  simple  construction  and  2i  in. 
in  diameter,  is  comprised  of  a  pres¬ 
sure  responsive  element  which 
actuates  a  switch  that  can  be  set 
at  the  factory  to  a  predetermined 
pressure.  It  can  be  used  in  appli¬ 
cations  that  include  control  system 
actuation  and  pressure  warning  or 
shut-off  devices.  The  unit  will  oper¬ 
ate  within  a  temperature  variation 
of  —54  to  -i-71C  and  at  altitudes  up 
to  50,000  ft.  It  can  withstand  imd 


operate  under  0.032  in.  double  amp¬ 
litude  vibration  from  10  to  55  cps. 
The  switch  section  will  handle  5 
amperes  at  125  or  250  v  a-c  and  3 
amperes  inductive  motor  load  at  30 
V  d-c,  sea  level. 


Whitney  Blake  has  wide  experience  in  designing  and  manufacturing 
shielded  multiple  conductor  cables  and  assembling  intricate  connectors 
for  electronic  opplications.  Skilled  workers,  modern  equipment,  efficient 
production  methods  and  careful  quality  control  assure  dependable,  first 
quality  cord  sets. 

Where  standard  molds  are  unsuitable,  Whitney  Blake  will  design  and 
moke  special  plugs,  connectors,  strain  reliefs  and  junction  box  blocks 
that  provide  the  water-  and  impact-resistance,  small  size,  light  weight 
and  protection  from  tampering  required  for  many  new  applications. 

For  help  with  your  special  cord  set  problems,  contact  us  for  the  address 
of  your  nearest  Whitney  Blake  representative.  He  will  be  glad  to  work 
with  you.  If  your  product  is  in  the  design  stage,  information  on  its 
intended  use  may  enable  him  to  suggest  a  cord  set  construction  using 
conventional  parts  at  savings  ta  you. 


NEW  PLIER 

shears  hardest  wire 

Mathias  Klein  &  Sons,  3200  Bel¬ 
mont  Ave.,  Chicago  18,  Ill.,  offers 
a  new  kind  of  plier  specially  de- 


!^<y>  WHITNEY  BLAKE  CO 
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i«  PROVEN  RESULTS  specify 


McGRAW-HILL 


Lists 


Yoh  con  tav«  tim«,  avoid  noodloss  oxpooM,  ineroaso  your  rotulH 
by  having  MeGraw>Hiil  Lists  do  your  maii  advertising  job! 

Three  quarters  of  a  century  of  practical  experience  is  made  available  to  you  when 
you  turn  your  direct  mail  jobs  over  to  McGraw-Hill.  And  these  seventy-five  years  of 
leadership  in  the  development  and  perfection  of  lists  assure  you  the  maximum  results 
at  the  lowest  cost  per  order  or  inquiry. 

Those  who  are  acquainted  with  mailing  lists  know  that  year-after-year  acceptance 
of  lists  does  not  come  by  chance  or  luck.  Accepted  lists,  like  McGraw-Hill’s,  hold 
their  places  by  merit  alone.  Nor  does  success  one  day  guarantee  success  the  next. 
Vigilant  eyes  must  constantly  add  new  names,  delete,  change,  check,  recheck,  etc.  In¬ 
ferior  lists  are  dropped  as  soon  as  shortcomings  are  notic^  .  .  .  “good  lists”  yield 
to  better  lists. 

For  seventy-five  years  expert  list  users  have  preferred  McGraw-Hill  by  long  odds. 
No  matter  how  few  names  you  use — whether  your  business  is  large  or  small — the  best  lists, 
McGraw-Hill  Lists,  are^the  most  economical  in  the  long  run. 

The  world-wide  reputation  McGraw-Hill  has  earned  as  builders  of  the  finest  mail¬ 
ing  lists  was  born  of  constant  research  in  our  office  and  in  the  field — constantly  adding 

new  names  .  .  .  developing  new  markets, 
new  avenues  of  revenue  for  direct  mail 
list  users. 

McGraw-Hill  Mailing  Lists  are  built 
— and  constantly  maintained — to  provide, 
as  accurately  as  humanly  possible,  com¬ 
plete  rosters  of  the  industries  we  serve. 

Investigate  their  tremendous  possibili¬ 
ties  in  relation  to  your  own  product  or 
service.  Your  specifications  are  our  guide 
in  recommending  the  particular  McGraw- 
Hill  lists  that  best  cover  your  market. 
When  planning  your  industrial  advertising 
and  sales  promotional  activities,  ask  for 
more  facts  or,  better  still,  write  today. 
No  obligation,  of  course. 


McGRAVI-HlLL 

DIRECT  MAIL  LIST  SERVICE 


McGraw-Hill  Publishing  Co.,  Inc. 

DIRECT  MAIL  DIVISION 

330  W.  42nd  Street,  New  York  36/  N.  Y. 


Dh^  Mall  m.lakni,  MrOraw-HIII  PuMlahhis  Co. 

SSO  Wrat  Vtad  HtmS,  .New  York  U.  N.  Y. 

Pl.aae  aand  me,  at  do  coat,  mallln,  list  information  that  will 
cover  my  markets. 


Name . Title 


City  and  State. 


Product  or  Service. 


ELECTRONICS  — Ocfoier,  1953 


Waal  mors  iafenaatioat  Um  past  cord  on  knt  page. 


355 


RF  LEAKAGE 


(continued) 


NEW  products 


veloped  for  cutting  tungsten  fila¬ 
ments,  music  wire,  springs  and 
other  hard  wire.  It  operates  on  a 
shearing  principle  which  eliminates 
the  need  for  regular  cutting  knives. 
No  adjustment  is  required  even  if 
accidentally  nicked.  A  replaceable 
tempered  steel  spring  keeps  the 
plier  in  open  position,  ready  for 
immediate  use.  Overall  length  is 
approximately  5J  in.  Refer  to  No. 
053-L  for  plier  wdth  leaf  spring  and 
05.3  for  plier  without  leaf  spring. 


. . .  WHEN  YOU  DESIGN  METEX  ELECTRONIC 
WEATHERSTRIRPING  INTO  YOUR  EQUIPMENT 
YOU  GET  ITS  POSITIVE  SHIELDING  EFFEGIVENESS 
-AT  MAXIMUM  OVERALL  ECONOMY 

Plan  now  to  take  full  advantage  of  Metex 
Electronic  Weatheratrippin^e  unusual  effec¬ 
tiveness  in  shielding  all  types  of  electronic 
equipment.  Because  it  is  made  of  knitted 
wire  mesh,  Metex  Electronic  Weatheratrippin^ 
is  both  conductive  and  resilient.  It  assures 
positive  metal-to-metal  contact  between  all 
mating  surfaces.  And  being  resilient  it  ac¬ 
commodates  itself  positively  to  surface  in¬ 
equalities. 

In  reality,  Metex  Electronic  Weatheratripping 
can  do  more  for  you  than  just  shield  RF 
leakage.  It  can  cut  the  cost  of  machining 
mating  surfaces  to  close  tolerances.  It  can 
eliminate  the  need  for  extra  fasteners  and 
many  other  costly  means  of  making  joints 
RF  tight. 

To  get  the  best  results  and  lowest  production 


HIGH-SPEED  COUNTER 

requires  100-mv  input 

Decade  Instruments  Co.,  Box  153, 
Caldwell,  N.  J.  The  Decavider  100-1 
is  a  precision  high-speed  counter 
for  use  in  extending  the  range  of 
standard  100,000-cycle  counters  to 
1  me.  One  of  the  new  features  con¬ 
sist  of  an  output  circuit  providing 
square  waves  at  one-tenth  of  the 
input  frequency.  Another  output 


costs,  design  with  Metex  E/ectronic  (Feather.  circuit  furnishes  sharp  positive — 

stripping,  available  in  3  basic  forms:  or  negative — going  pulses  having  a 

1  Continuous  lengths  in  various  cross  sec-  time  of  0.25  |xsec  at  an  ampli- 

tional  shapes  with  or  without  fin  for  at-  tude  of  40  v.  Input  requirements 

tachment.  are  100  mv,  100  cycles  to  1.2  me. 


2  Die-formed  shielding  gaskets,  and 

3  Sealing  gaskets  where  the  knitted  wire 


types  of  electronic  ond 
electrical  equipment 


Dimensions  of  the  unit  are  18  in. 
wide  X  10  in.  high  x  12  in.  deep. 


gasket  is  combined  with  a  sealing  medium. 


For  detailod 
Information  on 
METEX 

4  ELECTRONIC 

^  PRODUCTS,  write 
for  FREE  copy  of 
"Metex  Electronic 
Weatherstript" 
or  outline  your 
SPECIFIC  thielding 
problem  -  it  will 
receive  our 
Immediate  attention. 


Each  of  these  is  made  in  various  sizes 
and  shapes  which  are  readily  adapt¬ 
able  to  practically  any  equipment.  The 
resiliency  can  be  varied  where  neces¬ 
sary  to  meet  specific  requirements. 

Applications  in  which  Metex 
Electronic  Weatheratripping  has  al¬ 
ready  proved  its  effectiveness  include 
pulse  modulator  shields,  wave-guide 
choke-flange  gaskets,  local  oscillators 
on  TV  sets,  dielectric  heaters,  etc. 


MnAL  TEXTILE  CORPORATION 

KNITTERS  OF  WIRE  MESH  FOR  MORE  THAN  A  QUAinR  aNTURY 


Ros«ll«,  N«w  J«rs«y 


POWER  SUPPLIES 

for  h-v  r-f  use 

Neutronic  Ass(x:iates,  83-56  Vic¬ 
tor  Ave.,  Elmhurst  73,  N.  Y.,  have 
added  four  new  models  to  their  line 
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NEW  PRODUCTS 


(con  till  ntd) 


of  high-voltage  r-f  power  supplies. 
The  new  models  are  unusual  in  that 
they  may  be  reversed  in  polarity  by 
a  conveniently  located  lever  on  the 
front  panel.  The  reversible  feature 
is  useful  where  data  are  needed  for 
both  positive  ground  and  negative 
ground  hookups,  or  where  quick 
reversing  in  polarity  is  desirable  in 
the  kilovolt  range.  A  further  ad¬ 
vantage  offered  is  the  increased 
usefulness  to  the  laboratory  of  a 
single  power  supply  with  both  posi¬ 
tive  and  negative  output.  The  addi¬ 
tions  consist  of  two  regulated  and 
two  unregulated  bench  type  models. 


H-F  ALTERNATOR 

is  a  tiny,  high-speed  unit 

D  &  R,  Ltd.,  402  E.  Gutierrez  St., 
Calif.  Very  high 


Santa  Barbara, 
power  outputs  for  their  size  and 
weight  characterize  a  new  line 
of  miniaturized  high-frequency  al¬ 
ternators.  Operating  shaft  speeds 
are  from  10,000  to  60,000  rpm.  The 
present  line  includes  units  with 
power  output  ratings  from  126  to 
4,000  w  at  6,000  cps.  As  an  example, 
the  model  A-17  illustrated  is  2J  in. 
in  diameter,  weighs  22  oz,  and  de¬ 
livers  360-w  output  at  6,000  cycles 
with  a  shaft  speed  of  26,000  rpm. 


PHOTOELECTRIC  UNIT 

for  plate-circuit  control 

The  Autotron  Co.,  Box  722-H, 
Danville,  111.  Actuation  of  electric 


(cofltimMd) 


NEW  PRODUCTS 


counters  and  other  devices  directly 
in  the  plate  circuit  instead  of 
through  the  conventional  plate- 
circuit  relay  is  provided  by  an  im¬ 
proved  photoelectric  unit  called  the 
Shadowswitch.  Particularly  in 
photoelectric  counting,  elimination 
of  the  conventional  relay  makes  ob¬ 
tainable  much  higher  counting 
speeds  and  increases  the  service 
life  of  counters.  The  amplifier  is 
preadjusted  to  maximum  sensitiv¬ 
ity.  Adjustments  for  specific  ap¬ 
plications  are  made  with  the  light 
beam  which  can  be  focused  for  in¬ 
terruption  by  objects  as  small  as  A 
in.  in  diameter.  Even  sharper  focus 
is  obtainable  through  use  of  an 
extra  lens.  The  photoamplifier  has 
positive  lock  tube  shields  and  rub¬ 
ber  base  tube  sockets.  Maximum 
output  of  the  plate  circuit  is  110  v 
d-c. 


THREADED 
I.  P.  CORE 


CUP  CORE 


<*^.DUMBBELL 
"  CORE 


IRON  CORE 
COIL.  FORM 


FREQUENCY  STANDARD 

for  the  200-11,000  me  range 

Presto  Recording  Corp.,  P.O.  Box 
600,  Paramus,  N.  J.  Model  100 
microwave  secondary  frequency 
standard  provides  a  versatile  in¬ 
strument  to  generate  accurate  test 
signals  over  the  range  of  200  to 
approximately  11,000  me.  Accuracy 
is  ±  0.006  percent.  The  unit  de¬ 
livers  to  the  60-ohm  input  of  a 
typical  microwave  receiver  an  un¬ 
interrupted  series  of  c-w  signals 
spaced  every  100  and  200  me  over 
the  complete  frequency  range,  and 
60-mc  marker  output  useful  up  to 
approximately  9,000  me.  Signals 
are  all  delivered  simultaneously 
without  any  frequency  tuning.  The 
only  variable  adjustment  on  the 
front  panel  of  the  instrument  is  an 
output  level  control.  Identification 
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NEW  PRODUCTS  (centinMd) 

of  signals  in  any  200-rac  sector  is 
accomplished  by  comparing  their 
relative  amplitudes  since  the  am¬ 
plitude  of  the  200-mc  signals  is 
greater  than  the  100-mc  signals 
and  the  100-mc  output  is  greater 
than  the  60-mc  output. 


MINIATURE  GEARBOX 

designed  for  300  to  1  ratio 

Belock  Instrument  Corp.,  13-11 
111th  St.,  Ck)llege  Point,  N.  Y.  The 
new  miniature  gearbox  features 
stainless  steel  construction  and  ball 
bearings  used  throughout.  It  is  de¬ 
signed  to  meet  aircraft  vibration 
specifications  and  is  built  to  take 
the  Kearfott  R-118-1B  motor.  It 
can  be  supplied  with  any  potentio¬ 
meter  having  a  i-in.  shaft  to  form 
a  packaged  miniature  servo  system. 
Integrally  cut  cluster  gears  sub¬ 
stantially  reduce  backlash  to  a 
minimum.  The  following  data  were 
taken  while  the  unit  was  operating 
on  standard  28-v  aircraft  supply: 
output  torque,  8  in.  oz  with  max¬ 
imum  backlash  of  0.007' in.  at  the 
input;  starting  voltage,  1.6  v;  and 
operation  in  temperatures  from 
— 65C  to  +126C.  Life  expectancy  is 
2,000  hr  under  normal  applications 
and  running  conditions.  The 
present  design  is  for  a  300-to-l 
ratio. 


POWER  SUPPLY 
is  voltage  stabilized 

Power  Designs  Inc.,  119-22  At¬ 
lantic  Ave.,  Richmond  Hill  19, 
N.  Y.  Model  351  voltage  stabilized 
power  supply  is  designed  to  furnish 
d-c  power  to  equipment  where  un¬ 
usually  close  performance  toler¬ 
ances,  rapid  recovery  time  and 
freedom  from  transient  responses 
are  required.  Rated  for  100-percent 
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ANOTHER  EXAMPLE  OF 
PIONEERING 


WitMinM  RAYONIC  CATHODE  RAY  TUBES 
hivt  mdwd  stIN  imtir  lMi|hU.  Sines  IN  liitrs- 
ducUofl  of  tlis  Watirman  RAYONIC  3MP1  for 
HNniaturizod  oicilloscopos  and  ttio  Watorman  do- 
volopod  roctanfuiar  3SP  CATHODE  RAY  TUBE, 
sdontlsts  in  onr  bboratorios  havo  dllifonUy 
aoarchad  for  a  mors  porfoct  answsr  to  tbs  porptox- 
ini  proMoni  of  tract  brifirtntss  msns  doflocUon 
sonsiUvIty.  TN  3XP  RAYONIC  CATHODE  RAY 
TUBE  it  Uwir  answer  to  providioi  a  brilliant  and 
tbaqily  daflnod  tract  and  bifh  dofltcUtn  stnsi- 
tivity  at  rntdlun  anodo  potontiah.  Wbtn  Uw  3RP 
or  3SP  tobts  aro  optratod  at  1000  Volts  ttctnd 


>1^ 


anodo  and  compartd  against  tbs  3XP  at  2000  Volts 
on  Um  ttctnd  anodo,  Um  rtsolts  art  astonisbing. 
Ftr  tbt  tanto  tin  spot,  tbt  3XP  Hgbt  totpot  It 
Inprovod  by  a  factor  tf  4  and  its  vtrticai  stnsi- 
Ih^  It  inprovtd  by  a  factor  tf  2,  wiUi  tbt  bori- 
xontal  sonsltivlty  rtonining  tguai  to  Uiat  tf  Uw 
olbtr  tobts.  Btcaust  tbt  3XP  b  tndottd  In  a 
sbtrtor  tnvtiopo  and  is  tguivaitnt  to  Uw  3RP 
and  3SP  wHb  rtsptd  to  Intorttoctrodt  capadUts, 
It  bods  KstN  rttdily  tor  bigb  frtqtwncy  vidto 
wtrb,  as  wtU  at  for  bw  rtptUtivt  opWatton. 


3,2E.  3XP  TECHNICAL  DATA 

PACE . VA  «  3  Indwt 

UENGTH . P.t75  InchM 

BASE . loetol 

TYPICAL  OPERATING  CONDITIONS 

PIIAMENT . d.3  Vollf 

. 0.6  Amp«. 

ANODE  #2 . 2000  Voitt 

. Max.  2750  Vobi 

ANODE  #1 . 400 1o  490  VoUi 

GRID  #1 . -22.3  to  -67.5  Vohi 

DEPLECnON  PAaOR  IN  VOLTS/INCH 

DltoD2 . 68  to  92 

D3  to  D4 . 23  to  33 

^ _ _  AVAILABLE  in  PI,  P2,  P7,  ond  P11  Pbosphon  _ _ 

WATERMAN  PRODUCTS  CO.,  INC. 

rHIlAAiirHIA  25,  PA.  WAnUMAN  PRODUCT!  MaUDf 


CABLE  ADDRESS;  POXETSCOPf 


WATERMAN  PRODUaS  RiaUDE 

SJPI  A  SJP7  4AM  tAVOtaC  CR  TUMS 
SJPlABJPIf  RAYONIC  CR  TUBBS 
BMP7 R3MPI1  RAYOSNC  CR  TUBM 
SRPI,  t  7,  II  RAYONIC  CR  TUBtS 
BSP|,  a.  7,  1 1  RAYOWC  CR  TUBM 
POCKBTSCOPBS  PUiSBSCOPH 
imr>  RAKBCOPtB 

Sl  And  ONmt  A»i>datod  B^wMiwmW  * 
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duty  cycle,  regulation  is  held  to 
±0.1  percent  for  line  variations 
from  150  to  125  v,  and  load  varia¬ 
tions  from  0  to  maximum  output 
current  ratings.  Ripple  and  noise 
level  is  less  than  1  mv;  internal 
impedance,  less  than  0.4  ohm;  re¬ 
covery  time  for  instantaneous  ap¬ 
plication  of  full  load  from  a  no  load 
condition,  less  than  8  milliseconds; 
and  stability,  guaranteed  to  within 
0.5  percent  per  day.  Operating 
range  is  150  to  350  v  d-c  with  a  load 
of  0  to  150  ma  maximum. 


THE  PROBLEM 


A  manufacturer  of  analytical  balances  wanted  to  provide  his  equip¬ 
ment  with  a  vernier  slide  control  which  could  be  operated  outside  the 
case  in  which  the  balance  was  housed.  He  found  that  He  could  do  this 
by  mounting  a  control  knob  on  the  side  of  the  case,  but  by  so  doing  the 
axis  of  the  control  knob  would  be  at  right  angles  to  the  vernier  control 
shaft.  The  problem  was  how  to  make  the  necessary  90°  turn  with  a 
coupling  that  would  have  minimum  "backlash”  and  would  still  be  easy 
to  assemble.  He  found  the  answer  in  — 


SOLID  DELAY  LINES 

utilize  fused  quartz 

Laboratory  for  Electronics,  Inc., 
75  Pitts  St.,  Boston  14,  Mass.,  has 
announced  that  its  new  solid  delay 
lines  are  now  available  for  applica¬ 
tions  such  as  video  integration, 
computers  and  time  markers.  These 
ultrasonic  delay  lines  utilize  fused 
quartz  as  a  delay  medium.  A  delay 
time  of  1  to  3,000  jisec  can  be  pro¬ 
vided  with  a  high  degree  of  ac¬ 
curacy.  Frequency  range  specifica¬ 
tions  are  from  5  to  100  me. 
Spurious  response  is  up  to  60  db 
below  desired  signal.  The  delay 
lines  are  of  minimum  size  and 
weight,  and  offer  many  advantages 
in  obtaining  precise  delay  inter¬ 
vals  for  pulse  or  modulated  signals. 


THE  LOW-COST  SOLUTION 

AN  S.S.WHITf  REMOTE  CONTROL  FLEXniE  SHAET 


As  shown  by  the  drawing  at  the 
left  a  single,  easily  installed  .130" 
diameter  shaft  was  all  that  was 
needed.  This  shaft  has  negligible 
deflection  characteristics  and  met 
ail  requirements  of  the  application 
including  sensitivity,  simplicity 
and  low  cost.  Why  not  discuss 
your  remote  control  problems  with 
S.S.White  engineers.  They  can 
suggest  many  ways  in  which  flex¬ 
ible  shafts  can  be  used  to  reduce 
costs  and  improve  product  design. 


CONTROL 

KNOB 


Sond  for  tho  Floxiblo  Shaft  Handbook 

It  has  full  information  on  flexible  shaft  selection  and 
application.  A  free  copy  will  be  sent  if  you  write  for  it 
direct  to  us  on  your  business  letterhead. 


PRECISION  RESISTOR 

is  noninductively  wound 

The  Daven  Co.,  191  Central  Ave., 
Newark,  N.  J.,  has  developed  the 
type  1119  precision  wire-wound  re¬ 
sistor  especially  for  application 
where  a  high  value  of  resistance  is 
necessary  in  a  very  small  resistor 


INDUSTRIAL  DIVISION 
DINTAL  MSP.  CO.  Pont.  E,  K)  Eo»t  40Hi  St. 

NEW  YORK  16,  N.  Y. 

Western  District  Office  *  Times  Buildirg,  Long  Beach.  California 


Want  more  information?  Uie  post  card  on  lost  poge. 
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size.  The  new  resistor,  although  it 
measures  only  21/64  in.  diameter 
X  25/32  in.  long,  is  available  in 
values  up  to  1,000,000  ohms.  This 
unit  is  rated  at  i  w  and  is  nonin- 
ductively  wound.  Standard  resist¬ 
ance  tolerEuice  is  ±1.0  percent; 
however  it  can  be  supplied  in  accur¬ 
acies  to  ±0.05  percent.  The  unit  is 
designed  to  withstand  severe  shock 
and  vibration  and  will  function 
satisfactorily  under  conditions  of 
high  humidity  and  extreme  temper¬ 
ature  changes. 


TRANSDUCERS 
measure  altitude,  airspeed 

Rahm  Instruments  Inc,  12  W 
Broadway,  New  York  7,  N.  Y.,  has 
available  a  series- of  potentiometer 
transducers  for*  the  measurement 
of  altitude,  rate-of-climb  and  air¬ 
speed,  in  which  the  brush  of  a  pre¬ 
cision  potentiometer  is  actuated  by 
a  change  in  pressure  to  produce  an 
output  linear  with  altitude,  rate-of- 
climb  or  airspeed.  Indicators  of 
the  ratio  type  are  available  as  moni¬ 
tors.  The  altitude  transducer  ser¬ 
ies  covers  the  ranges  from  0  to 
70,000  ft;  linearities  of  -1-0.5  per¬ 
cent  over  full  range  are  standard. 
The  airspeed  transducer  series  in 
the  50  to  700  mph  range  exhibiting 
±  0.75-percent  linearity  and  0.25- 
percent  resolution  over  full  range 
are  standard. 


approved  riy 
service  rnanngers  of; 


All  llir  nrrr4s*ry  »ignal  »ourrrs  for  alignmrnl  of 
KM  anil  TV  rrmvcra  •  Incluilcn  ihe  Simpaon  High 
S«nailivily  Ui<-illoaco|>c  and  high  frrquenry  cryalal 
pr<d»«  for  aignal  tracing  •  Indi-prndrnI,  ronlinuoualy 
variable  allenualors  and  alep  alirnualura  for  both' 
AM  and  KM  unita  offer  complete  control  of  output 
at  all  tmiea  •  O  IS  megacycle  iwerp  ia  provided  by 
a  nniaeleaa  apecially  devigned  svteep  motor  baaed 
on  b'Araonval  meter  movemeifl  prinriplea  • 

Tbe  excluaive  Simp-on  output  cable  (illuatrated) 
includca  a  variable  termination  network,  quickly 
adapted  to  provide  open,  75  or  30<)  ohm  terminations 
—  tbe  addition  of  a  pad  provides  attenuation  and 
isolation  Use  of  appropriate  resistors  across  certain 
terminals  will  provide  any  other  termination  required. 
A  .002  MKD  blocking  condenser  can  lie  added  on 
any  termination  for  use  on  circuits  containing 
a  DC  component  ‘The  KM  generatbr  output  voltage 
is  cuostani  within  .2  L)B  per  MC  of  sweep. 


motorola 


enter  son 


C-R  OSCILLOSCOPE 
for  tv  alignment 

The  HIckok  Electrical  Instru¬ 
ment  Co.,  10514  Dupont  Ave„ 
Cleveland  8,  Ohio.  Model  665  is  a 
5-in.  cro  with  a  frequency  range 
from  0,5  cycle  to  700  kc,  down  3  db. 
It  has  excellent  stability,  no  drift, 
less  than  1-percent  tilt,  and  less 
than  2-percent  overshoot.  The  ac¬ 
celerating  potential  is  1,775  v  and 
power  consumption  is  35  w.  Square 


hallic  rafters  ^ 


dealer’s  net  $475.00 
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ANAUG  COMPUTAHON 
TIC  PRECISION  POTENTIOMnERS 


The  type  RVP3>S121  solves  the  followiag 
mathematical  equation: 

Eo 
Ein 

SPfCinCATlONS 


=  ® ^+i®o«= 


S3S  Mela  Straat,  Ae«aa.  MassoclNMafta.  PlMaa  Actaa  t-7711 


Your  analog  compulations  in  control  processes,  computers,  servomech* 
anisms,  and  telemetering  may  likewise  be  solved  by  Technolon  Instrument 
Corporation  precision  potentiometers,  with  ease,  economy  and  extreme  ac¬ 
curacy.  Precision  non-linear  potentiometers  may  be  designed  to  meet  your 
requirements  from  either  implicit  functions  or  empirical  dau.  Submit  your 
problem  today  for  our  analysis  and  recommendations.  ^ 

A  complete  line  of  standard  sizes  is  available,  ranging  from  7“  to 
in  diameter.  Greatly  expanded  facilities  plus  mass  production  techniques  will 
meet  your  volume  needs  yet  maintain  precision  tolerances  in  both  linear  and 
non-linear  potentiometers.  Write  for  catalog  for  complete  information. 


Cleveland,  Ohio  —  PRoapcct  l-dl7t 
Chicago,  III.  — ■  uptown  a-IMl 
Rochester.  N.  Y.  —  Monroe  514) 
Canaan,  Conn.  —  Canaan  649 
Dayton,  Ohio  —  Michigan  tTZl 
Baltimore,  Md.  —  Plata  7694 


ffaflBMPfaf  ReprasMfvHvM 

Amprior,  Onl.,  Can.  —  Amprier  400 
New  YoA,  N.  Y.  —  MUrray  Hill  i-SSSS 


Cambridge,  Man.  —  ELiot  4-17)1 
Hollywood,  Cal.  —  HOIlywood  9-6)0) 
Dallaa,  Texas  —  DIxoo  99lt 
Binghamton,  N.Y. — Binghamton  )-l)ll 


Total  resistance:  2S00±'5% 
Conformity  to  function:  ±0.2S%  Ein 
Function  Angle:  ±180* 

Mechanical  Rotation:  360* 
Dissipation:  2  watts  at  25*C. 

Life:  1,000,000  cycles 


1 


wave  response  is  flat  from  60  cps  to 
100  kc,  A  dual  fuse  is  provided  so 
that  the  B-plus  line  is  entirely 
fused.  The  scope  withstands  shock, 
vibration  and  humidity,  and  htis 
been  designed  with  push-pull  am¬ 
plifiers  with  a  vertical  sensitivity  of 
0.020  mv  per  in.  Horizontal  sensi¬ 
tivity  is  0.030  mv  per  in.  Vertical- 
input  impedance  is  15  (i(<.f,  2.2  meg¬ 
ohms  ;  horizontal  impedance,  52 
!i.vif,  0.1  megohm. 


DOUBLE  STUB  TUNER 

for  coaxial  lines 


Weinschel  Engineering  &  Mfg. 
CORP.,  10513  Metropolitan  Ave., 
Kensington,  Md.  Model  DS-109 
coaxial  double  stub  tuner  is  de- 
;  signed  to  match  a  wide  range  of 
impedances  to  a  transmission  line. 

;  This  is  done  by  adjusting  the  tun- 
I  ing  elements  to  provide  a  variable 
j  shunt  susceptance  Eicross  the  line. 

,  The  unit  comes  with  one  male  and 
j  one  female  type-N  connector.  The 
I  stand  can  be  adjusted  for  use  on 
lines  from  2A  in.  to  Si  in.  in 
height.  The  stubs  have  a  travel 
length  of  5^  in.  giving  the  unit  a 
frequency  range  of  1  to  10  kmc. 
The  stubs  have  adjustable  stops 
which  can  be  locked  for  operation 
at  a  fixed  frequency  with  a  fixed 
load.  A  A-in.  Allen  wrench  for  a 
No.  8  screw  is  enclosed  to  lock  lul- 
justable  stops. 


ACCELEROMETERS 
are  potentiometer  type 

Rahm  Instruments  Inc.,  12  W. 
Broadway,  New  York  7,  N.  Y.  A 
line  of  linear  acceleration  trans¬ 
ducers  are  potentiometer  type  in- 


362 
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struments  in  which  the  brush  of  a 
precision  potentiometer  is  actuated 
in  response  to  linear  acceleration. 
Special  emphasis  is  placed  on  a 
number  of  low  response  instru¬ 
ments  in  the  ±1  g  to  ±6  g  range. 
Damping  of  ail  the  instruments  in 
this  series  is  accomplished  by  means 
of  an  encapsulated  fluid  system. 
All  units  are  2.5  in.  in  diameter  and 
between  3i  in.  and  3J  in.  in  length 
and  weigh  li  to  3  lb. 


Technology  Instrument  Corp.  Presents  a 
Compactly-Built  Wide-Band  Decade  Amplifier 

Featured  by  its  wide  band  response,  high  input  impedance,  low  output 
impedance,  and  compact  dimensions,  TIC’s  Type  SOO-A  wide  band  decade 
amplifier  is  excellent  as  a  general  purpose  laboratory  instrument.  Here  is  an 
instrument  for  special  applications  requiring  a  zero  phase  shift  and  high 
stability  of  gain.  TIC  increases  the  general  utility  of  this  amplifier  by  includ¬ 
ing  a  self-contained  power  supply  and  cabinet  or  rack  mounting. 


SPECI  FICATIONS: 

Amplillcatien  :  10,  100  and  1000  times,  selected  by  3-position  rotary  switch. 
EruquaiKy  Rutpont*:  Flat  to  ±  .S  db  from  5  cycles  to  2  me  on  gain  of  10 ;  Flat  to 
±  .5  db  from  5  cycles  to  1.5  me  on  gain  of  100 ;  Flat  to  ^  .8  db  from 
5  cycles  to  1  me  on  gain  of  1000. 


MICROPHONE  SWIVEL 
for  desk  or  floor  stand 

Atlas  Sound  Corp.,  1451  39th  St., 
Brooklyn  18,  N.  Y.  Model  SW-1 
Gyromatic  swivel  offers  a  great 
many  applications  in  microphone 
positioning  due  to  its  ability  to  ad¬ 
just  to  any  angle  with  any  micro¬ 
phone.  It  swivels  through  360  deg 
and  can  be  used  on  any  desk  stand 
or  floor  stand.  It  locks  safely  in 
any  position  by  a  turn  of  the  lock¬ 
ing  knob.  Length  is  4i  in.  Male 
and  female  threads  are  f-27. 


AmpIlRcatton  Accura<y:  ±  2%  of  nominal  —  dependent  on  precision  resistors  only; 
Unaffected  by  normal  tube  characteristics  or  line  variations. 

Phot*  Shift  on  All  RonsM:  0  to  ±  2*  from  20  cycles  through  100  kc 

Gain  Stability  on  All  Rongat:  Constant  with  line  voltages  of  105  to  124  volts. 

NoIm  and  Hum:  60  db  below  maximum  output  voltage  with  input  shorted. 

Input  Impudonru:  Approximately  160  megohms  shunted  by  7//^/*. 

Output  Impodancu:  Approximately  200  ohms. 

Output  Voltogu  on  All  Rang**:  20  volts  maximum  output  across  a  load  of  20  kAor 
greater. 

Nwor  Supply:  105-125  volts,  50-60  cycles  self-contained  |Mwer  supply  requiring 
approx.  30  watts.  (230  volt,  50-60  cycles  models  available). 

Mounting  Dimontlont:  Single,  in  cabinet:  13^4"  wide  x  5"  high  x  9^’  deep.  (11J4'* 
*  3^'  panel)  Single,  for  rack:  19"  wide  x  3^**  high  x  9%"  deep. 

The  low  distortion  is  a  feature  much  desired  in  amplifiers  of  this  type. 

Further  information  and  details  gladly  sent  upon  request. 
fogliMwIng  Aopfoiwtaffu— 

Chicago,  ni  —  uptown  8-1141  Araprior,  OnL,  Con.  —  Anprior  4M 

CloToumd,  Ohio  —  PRoopoct  14171  Hollywood,  CoL  —  HOlhrwoed  SMSS 

Wallhaai,  Mom.  —  WAlfkaa  54t00  Dallas,  Toxaa  —  Dixon  fSlS 

Roehostor,  N.  Y.  —  MOnroo  S149  Rosolond,  Mow  Jotsoy  —  CaldwoU  S4S4S 

Dayton,  Ohio  —  lCLdiigan47ai  Wyncolo,  Pa.  —  Ogonts  ISOS 

SUvor  Spring,  Md.  —  SUge  74S0 


VSWR  CALIBRATORS 

for  8,500-9^600  me  range 

Technicraft  Laboratories,  Inc., 
Thomaston-Waterbury  Road,  Tho- 
maaton,  (k>nn.,  has  developed  and 


535  Main  Stroot,  Acton,  Maisoucliusetts,  Tel.  ACten  3-7711 
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produced  a  new  precision  instru¬ 
ment  for  calibrating  and  checking 
waveguide  vswr  measuring  equip¬ 
ment.  Supplied  calibrated  for  use 
over  the  frequency  range  of  8,500 
to  9,600  me,  the  device  permits  the 
operator  to  produce  with  micro¬ 
metric  accuracy  known  reflections 
and  determine  if  the  measuring 
equipment  is  giving  true  readings 
of  vswr.  Model  C64G  is  currently 
available  for  use  with  test  sets  in¬ 
corporating  RG-52/U  (WR-90) 

waveguide  and,  with  the  addition 
of  a  transformer,  may  also  be  used 
with  RG-51/U  (WR-112)  wave¬ 
guide. 


exmS"  ARE  STANDARD 
/  WITH  DOWSER 


Bowser  test  chambers  have  the  engineered  "extras"  as  standard 
equipment.  Bowser  engineers  have  designed  their  units  with  your 
needs  in  mind. 

Consider,  for  example,  lights  in  the  Bowser  high  altitude  chamber 
shown  above.  They  are  swivel  -type  for  convenient  operation  .  .  . 
vapor  proof  and  recessed  in  stainless  steel  to  permit  full  utilization 
of  test  area. 

Performance  characteristics  of  this  Bowser  chamber  include: 

/Temperature  range  from  — I00®F  to  IBS^F. 

Altitude  simulation  up  to  85,000  feet. 

Evacuation  rat#  of  5000  F.P.M. 


CONVERTER 

for  transistor  applications 

Elkctronic  Rksearcii  Associates, 
Inc.,  Box  29,  Caldwell,  N.  J.,  an- 
nounce.s  the  model  CC-60  constant- 
current  converter.  It  is  designed  to 
convert  a  standard  power  supply 
into  a  constant-current  generator 
for  transistor  and  other  applica¬ 
tions  where  constant  current  is  re¬ 
quired.  The  converter  is  connected 
externally  in  series  with  the  stand¬ 
ard  supply  and  no  rewiring  or 
other  modifleations  are  necessary. 
Sub.stantially  constant  current  is 
maintained  independent  of  a  wide 
range  of  load  variation.  Also,  in¬ 
verse  current  feedback  is  utilized 
which  further  increases  the  in¬ 
ternal  impedance  and  provides  for 
long-term  current  stability.  Input 
voltage  to  the  unit  can  be  fixed  at 
any  value  in  the  85  to  300-v  range. 
Output  constant  current  is  con¬ 
tinuously  adjustable  from  0  to  50 
ma,  the  higher  current  being  ob¬ 
tained  at  300  V  input.  Current 
regulation  is  such  that  current 
variation  is  maintained  within  2 
percent  for  output  voltage  varia- 


Wlth  ouhid#  dimensions  of  13*  2"  wide  x 
ir  2"  high  x  16*  6"  long,  this  standard 
model  chamber  has  an  interior  working 
area  of  10*  x  10*  x  8*  high.  Door  is  5'  wide 
X  8*  high,  its  window  30"  x  30",  and  wall 
window  36"  x  36". 

Whatever  your  needs  in  environmental  test 
chamber  equipment  .  .  .  high  altitude,  hu¬ 
midity,  sand  and  dust,  explosion,  non- 
magn^c,  etc.  .  .  .  check  witn  Bowser,  the 
pioneer. 
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tion,  0  to  150  V.  The  unit  is  housed 
in  a  4  in.  X  5  in.  x  6  in.  cabinet 
and  weighs  about  3  lb. 


to  the  manufacture 
of  your 


FERRITES 


You’ll  be  well  repaid  by  getting 
the  facts  on  a  special  group  of 
Pvure  Ferric  Oxides,  developed 
by  Williams  especially  for  use 
in  the  manufacture  of  ferrites. 

Williams  Ferric  Oxides  analyze 
better  than  99%  FejOs.  They 
contain  a  minimum  of  impuri¬ 
ties.  They  are  available  in  a 
broad  range  of  particle  sizes  and 
shapes.  Among  them,  we’re  cer¬ 
tain  you’ll  find  one  that’s  "just 
right’’  for  ^our  requirements. 
The  proper  application  of  Ferric 
Oxides  to  the  manufacture  of 
Ferrites  is  our  specialty. 

Tell  us  your  requirements  .  .  , 
we’ll  gladly  send  samples  for 
test.  Chances  are  good  that  our 
Ferric  Oxide  "Know  How’’  can 
save  you  considerable  time  and 
money.  Address  Dept.  25,  C.  K. 
Williams  &  Co.,  Easton,  Pa. 


WILLIAMS 

COLORSfA  PIGMENT^ 
C.  K.  WILLIAMS'A  CO. 

Eoston,  Pa.  •  East  St.  LouU,  III. 

Emeryvilla^  Cal^  f 


"is  W*  alM  pr.Sm.  IRN  MapmS.  !.•« 
.  —  *  pawSan  tar  tfca  Bacti  aalc  Cara  la- 
<a.try,  Hia  Mapaatk  Tapa  RacarPbip  InPa. 
try  aap  athart.  Wrlta  far  caaiptata  tattial»a< 
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I  TRANSDUCER 

is  altitude  controller 

I  Rahm  Instruments  Inc.,  12  W. 
i  Broadway,  New  York  7,  N.  Y.  The 
I  altitude  controller  illustrated  i.s  a 
I  potentiometer  type  transducer  in 
,  which  the  brush  of  a  precision  po- 
i  tentiometer  is  actuated  by  a  pre.s- 
,  sure  difference.  Equal  pressure  is 
'  maintained  on  each  side  of  the 
pre.ssure  sensitive  diaphragm  until 
:  a  solenoid  valve  is  closed  entrap¬ 
ping  a  fixed  reference  pressure  on 
i  one  side  of  the  diaphragm.  The  in¬ 
strument  then  responds  to  and  in- 
1  dicates  differential  changes  from 
j  the  reference  pre.ssure.  Specifica¬ 
tions  and  installation  drawings  are 
I  given  in  bulletin  653-6  now  avail- 
1  able. 


OSCILLOGRAPH 

for  flight  testing 

Midwestern  Geophysical  Labor¬ 
atory,  3401  South  Harvard,  Tulsa, 
Oklahoma.  Model  580  oscillograph 
was  designed  for  dependable  oper¬ 
ation  as  a  flight-test  instrument, 
although  it  is  equally  useful  in 


/V£IV... 


I 


Wt  arc  spaeially  orRanitad  to  naneia  aimt 
anqairiea  and  ordart  trMN  U.S.A. 

■Hl«d  in  doilara.  tattlamant  ky  yo«p  clMck. 

CABLE  OR  AIRMAIL  TO-DAY 


You  have  to  expect  some  erasures  here  and  there  on  your 
drawings.  But  watch  out!  When  those  drawings  get  to  the 
blueprint  stage,  lines  can  become  weak  and  washed  out . . . 
just  ghosts  of  their  former  selves. 

That’s  why  Arkwright  Tracing  Cloth  is  preferred  by  so  many 
architects,  engineers  and  draftsmen.  Arkwright  is  especially 
treated  to  take  all  the  erasing  you’ll  normally  ever  give  it  . . . 
and  still  provide  good,  clear  blueprints. 

Arkwright  supplies  a  perfect  working  surface  . . .  free  of  heavy 
threads,  pinholes  and  other  imperfections.  And  Arkwright 
defies  old  age,  too.  Edges  never  get 
ragged;  drawings  never  turn 
yellow  or  brittle.  They  retain  their 
transparency,  year  after  year  —  giving 
you  the  permanency  you  want. 

Here’s  a  fair  offer.  At  our  expense, 
accept  a  free  sample  of  Arkwright 
Tracing  Cloth.  Work  with  it.  See  if 
you  don't  agree  that  Arkwright  has 
well-earned  the  title  “America’s 
Standard’’.  Arkwright  Finishing  Co., 

Industrial  Tru't  Building, 

Providence,  R.  1. 


ARKWRIGHT 


NEW  PRODUCTS  (continowJ) 

other  held  and  lab  applications. 
Among  its  more  important  features 
are:  (1)  14  channels  of  separate 
data;  (2)  rigid  cast  aluminum  alloy 
construction;  (3)  full-width  timing 
lines  at  0.01  sec  with  ±0.1  sec  lines 
accentuated  or  0.1  sec  lines  only; 
(4)  shutter-type  g  proof  precision 
timer;  (5)  trace  identihcation 
(beam-interrupter  type) ;  and  (6) 
record  numbering.  The  oscillo¬ 
graph  speeds  may  be  varied 
through  a  wide  range  by  a  positive 
gear  drive.  The  company  offers  a 
wide  variety  of  precision  galva¬ 
nometers  for  use  in  this  oscillo¬ 
graph  which  have  undamped 
natural  frequencies  up  to  3,500  cps. 


TESTING  YOKE 

eliminates  down  time 


,  Syntronic  Instruments,  Inc.,  100 
Industrial  Road,  Addison,  Ill. 
Costly  down  time  is  completely 
eliminated  in  testing  c-r  tubes  with 
I  the  new  magnetic  deflection  yoke 
now  available.  From  150,000  to 
250,000  tubes  may  be  continuously 
tested  without  yoke  damage  or 
failure.  Three  types,  identical  ex¬ 
cept  in  deflection  angle,  are  avail¬ 
able.  Type  Y29  has  a  deflection 
angle  up  to  50  deg,  type  Y29-2  up 
to  70  deg  and  type  Y29-4  up  to 
90  deg.  The  three  types  are  avail- 
j  able  in  8.5-mh,  13.5-mh  and  24-mh 
'  horizontal  impedances,  and  in  3- 
!  mh,  40-mh  and  60-mh  vertical  im- 
!  pedances  in  any  combination.  Any 
li  in.  neck  diameter  c-r  tube  may 
j  be  tested. 

Literature - 

I  Relays  and  TV  Deflection  Yokes. 
Davis  Electric  Co.,  230  N.  Spring 
St.,  Cape  Girardeau,  Mo.  An  illus¬ 
trated  catalog  of  Decohm  products 
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is  now  available.  The  8i  x  11-in. 
booklet  is  printed  in  three  colors 
and  lists  complete  technical  data 
regarding  the  various  molded-coil 
type  open  relays,  hermetically 
sealed  cannister  type  relays  and 
tv  deflection  yokes.  Information 
is  included  on  the  operating  char¬ 
acteristics,  range  and  sensitivity 
of  the  devices. 

Magnetic  Deflection  Yokes.  Syn- 
tronic  Instruments,  Inc.,  100  In¬ 
dustrial  Rd..  Addison,  Ill.  Three 
new  deflection  yokes  for  military 
and  oscilloscope  applications  are  ; 
described  in  a  new  catalog  page  ] 
now  available.  Type  Y15-5  is  illus¬ 
trated.  Complete  technical  infor¬ 
mation  is  given,  including  dimen-  ! 
sional  drawing,  electrical  and  | 
mechanical  data,  and  complete  j 
tables  of  push-pull  and  single-  | 
ended  deflection  coil  data. 

Servocalculator.  Technology  In-  I 
strument  Corp.  631  Main  St.,  [ 
Acton,  Mass.  Laboratory  Report  I 
No.  7  features  the  theory  and  ap-  ! 
plication  of  the  Servocalculator. 
Derivation  of  Servocalculator  • 
scale,  as  well  as  examples  of  basic  ' 
equation  and  its  solution  by  the  ; 
device  are  explained.  Accuracy  i 
limitations  are  deflned,  with  ex¬ 
planatory  reference  to  treatment 
of  functions  with  end  resistance 
and  changes  of  slope  sign. 

Transducers.  Rahm  Instruments 
Inc.,  12  W.  Broadway,  New  York  7, 
N.  Y.  Catalog  653  details  a  num¬ 
ber  of  types  of  potentiometer 
transducers  for  the  measurement 
of  pressure,  altitude,  airspeed  and 
acceleration-.  It  gives  an  illus¬ 
trated  description,  along  with  per¬ 
formance  data  and  environmental 
data  for  each.  The  information 
contained  therein  may  be  aug¬ 
mented  by  a  request  for  detailed 
specifications  covering  any  instru-  ' 
ment  of  the  general  types  outlined.  | 

Shop  Equipment.  The  Industrial 
Bench  &  Equipment  Mfg.  Co.,  98 
South  St.,  New  Britain,  Conn.,  has 
issued  catalog  No.  653  describing 
its  steel  shop  equipment.  The 
catalog  features  many  new  items 
in  laminated  wood  top  benches, 
smooth  top  steel  benches,  pressed 
steel  bench  legs,  steel  bench 
drawers,  all  steel  work  stands,  all 


■•prcMutatlv**  hit 
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Transicoil  servo  systems  feature  integrated 
design— every  component  is  made  to  match 
all  the  others  .  .  .  coordinated  to  insure 
maximum  efliciency  and  top  performance. 

For  systems  of  your  own  design,  Transicoil 
can  supply  precision  components  de¬ 
signed  to  meet  your  requirements  . . .  their 
effectiveness  limited  only  by  the  restrictions 
you  impose. 

Complete  data  will  be  sent  on  request. 


MOTOR-DIIVEN 
INOUaiON  GENERATORS 


PtUG-IN  ASSEMBLIES  OF 
CONTROL  MOTOR,  GEAR  ^ 
TRAIN,  POTENTIOMETER.||0i^ 
SYNCHRO  ' 
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steel  machine  stands,  steel  tote 
boxes,  welding  benches,  bench 
parts  and  accessories.  Construc¬ 
tion,  sizes,  styles  and  other  data 
are  included. 


Voltage  and  Current  Standard. 
Radiation,  Inc.,  Melbourne,  Flor¬ 
ida.  A  single-page  bulletin  illus¬ 
trates  and  describes  the  type 
M-DC-2  super-regulated  voltage 
and  current  standard.  The  in¬ 
strument  discussed  is  designed  for 
general  laboratory  and  production 
use,  and  replaces  the  potentiom¬ 
eter  and  its  accessories,  such  as 
galvanometers,  standard  cells, 
power  supplies  and  precision  re¬ 
sistors.  Complete  technical  speci¬ 
fications  are  included. 


TV  Film  Accessory  Equipment. 
Radio  Corp.  of  America,  Camden, 
N.  J.  Catalog  B.375  covers  a  line 
of  Neumade  film  accessories  de¬ 
signed  and  selected  to  accommo¬ 
date  practically  every  editing  and 
film  handling  need  of  tv  broad¬ 
casters  for  16-mm  programming. 
The  new  equipment  listed  in¬ 
cludes  film  splicers,  rewinds,  view¬ 
ers,  measuring  machines,  editing 
tables,  storage  cabinets,  reels  and 
other  handy  accessories. 


*Not  mar*  ctiwMic 
capacitor*  bwt  unit* 
•npinoorod  to  yoar 
circuitry,  ottociotod  ompamiiH 
and  oporational 
conditioM, 

Hi^  tpocitdhit  aro 
roody  to  collobaroto 


“Dag”  Dispersions  for  Industry. 
Acheson  Colloids  Co.,  A  Division 
of  Acheson  Industries,  Inc.,  Port 
Huron,  Mich.  A  4-page  folder 
lists  37  products  of  its  current 
“dag”  dispersions  for  industry. 
The  tabulated  data  gives  informa¬ 
tion  on  dispersed  substance,  car¬ 
rier,  solids  content,  particle  size, 
consistency,  density,  diluent  agi¬ 
tation  before  use  and  typical  ap¬ 
plications.  The  pamphlet  is  avail¬ 
able  upon  request. 


These  trimmers,  stend-eff  capacitors  and  resister-copocHer  cembi- 
neitiens  cn*  typical  of  Hi'O  special  components  developed  largely 
to  meet  special  needs.  They  suggest  what  Hi-Q  specialists  can 
accomplish  in  designing  and  producing  ceramic  units  for  ony  and 
all  purposes. 

Capacitor  elements  in  HkQ  special  components  meet  all  require¬ 
ments  os  established  by  RTMA  for  Class  2  ceramic  dielectric  capa¬ 
citors  specifically  suited  for  by-pass  and  coupling  appikcrtions,  or 
for  frequency  discriminating  circuits  where  Q  and  stability  of 
copocitonce  are  net  of  maior  importance.  Where  Clews  1  capaci¬ 
tors  are  required,  Ni-O  specialists  are  again  ready  to  study  your 
most  rigid  specifications. 

Hl-Q  CERAMICS— WILKOR  RESISTORS 


Transformer  Catalog.  Chicago 
Standard  Transformer  Corp.,  El¬ 
ston  &  Addison,  Chicago  18,  Ill.  A 
new  24-page  booklet  carries  com¬ 
plete  electrical  and  physical  specifi¬ 
cations  on  almost  500  transformers 
for  radio,  tv,  high  fidelity,  ama¬ 
teur,  military  and  other  electronic 
applications.  There  are  25  new 
units  listed.  Including  13  tv  com¬ 
ponents  and  5  transistor  trans¬ 
formers.  The  tv  section  has  been 
increased  to  4  pages,  listing  129  tv 
comiK)nenls.  The  high-fidelity  sec- 
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SKUaASAii  AEROVOX  ACME 

*  ,  CORPORATION  ElECmONICS  INC. 
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tion  has  been  expanded  to  include 
the  new  miniature  audio  trans¬ 
formers  and  more  detailed  informa¬ 
tion  on  the  Stancor-Williamson 
amplifier.  A  cross  index  chart  be¬ 
tween  obsolete  power  transformers 
and  the  current  8400-8eries  power 
transformers  has  been  included. 

Power-Line  Carrier.  Westing- 
house  Electric  Corp.,  2519  Wilkens 
Ave.,  Baltimore  3,  Md.  A  16-page 
booklet  describes  the  new  type  FD 
power-line  carrier  equipment.  The 
carrier  assemblies  most  commonly 
used  for  such  functions  as  relaying, 
telemetering,  supervisory  control, 
remote  control,  teletypewriter  serv¬ 
ice  and  telephone  service  are  de¬ 
scribed,  with  photographs  of  the 
assemblies.  Such  features  of  the 
equipment  as  crystal  control,  se¬ 
lectivity  and  sensitivity  are  dis¬ 
cussed.  Ask  for  booklet  84-000. 

Electric  Test  Equipment.  Indus¬ 
trial  Instruments,  Inc.,  89  Com¬ 
merce  Road,  Cedar  Grove,  N.  J. 

Catalog  No.  19A  is  a  12-page  elec¬ 
tric  test  equipment  booklet  now 
being  offered  by  the  company.  A 
large  selection  of  electric  test  in¬ 
struments  for  both  laboratory  and 
production  applications  are  listed 
along  with  full  specifications  on 
each.  In  addition  to  the  instru¬ 
ments,  necessary  accessories  and 
test  jigs  are  listed  and  described. 

Ceramic  Products.  Stupakoff 
Ceramic  &  Mfg.  Co.,  Latrobe,  Pa. 

Bulletin  653  is  a  4-page  brochure 
on  the  company’s  products  for  the 
world  of  electronics.  Included  are 
photographs  and  descriptive  details 
on:  glass-to-metal  seals,  steatite 
and  other  ceramics,  printed  cir¬ 
cuits  and  ceramic-metal  assemblies. 

•  A  section  also  is  devoted  to  a  de- 

.scription  of  the  characteristics  of 
Kovnr  glass-.sealing  alloy. 

^  Electrolytic  Capacitors.  Astron 

Corp.,  255  Grant  Ave.,  East 
Newark,  N.  J.,  has  announced  avail¬ 
ability  of  its  new  catalog  supple¬ 
ment,  AC-3A,  for  its  expanded  line 
of  twist-prong  electroljrtic  capaci¬ 
tors.  The  new  supplement  provides 
complete  listings  of  catalog  num¬ 
bers,  capacitance  and  voltage  rat¬ 
ings,  case  sizes  and  list  prices  of  all 
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AEROVOX  coarotATiON 

NtW  MOPOW  MUM. 


AHOVOX  CAMARA  ITD,  MmAm*.  Om  JOMMR  AOOMM-.  M  MbvM*  A««..  Nm  U09td,  Mm. 
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Typ«  S-52S:  Band  Pass  8  KC  Filtar . . . 

lmp»daiK0;  600  ohm«,  in  and  not 

fntartfon  Iom;  2  db  @  S  KC 

RmPohm;  plot/minM  U  db  7700  €p*  in  0300  cp*; 

minw*  20  db  or  mar*  @  0750  and  7250  cpt 
fMvctiv*  Atopnafic  SkhUiitg:  (mininwni)  mimis  40  db 


Typa  S-528:  Band  Pass  32  KC  Filtar... 

lmp»daH€0:  5000  obm*.  in  and  *wt 

Intartioa  1*4«;  1  db  @  32  KC 

Raipanta;  plut/minw*  I  db  22  KC  tn  42  KC; 

mintM  00  db  or  mar*  @  77  KC  and  07  KC 
RIbaM  Shift  DiN*r*aca  botwaon  wnita  da««  not  •■<**d  0.5' 


Type  S«53l!  Low  Pass  Filtor... 

fmpodanc*:  AOOO  ohm«;  in  and  *ut 
lnMtti»n  loM:  4  db  @  500  cpt 

Ratpan**;  minw*  40  db  or  mar*  @  100  cp«  r*f.  I*  500  *pt 

rninu*  15  db  *r  mar*  @  400  cp*  r*f.  I*  500  cp* 
minu*  45  db  or  m*r*  ®  1000  cp*  r*f.  t*  500  cp« 
minwt  55  db  *r  mar*  @  1500  cp*  r*f.  ta  500  cp* 
Rba**  Shift:  Chong*  I***  than  5*  from  mino*  55*  C  to  piv*  05*  C, 
and  2°  or  la**  with  chang*  of  input  l*v*l  from  2 
vah*  to  4  volt*. 


Typo  S-921:  High  Pass  70  Cycio  Filtor... 

fmpodanc*;  0  to  1100  ohm*  inpat;  10,000  ohm*  awtpot 
Intaifian  la**;  0.3  db  or  I***  at  1  KC 
Raipoit**;  0.4  db  or  I***  @  70  cp* 

minu*  20  db  ar  mar*  ^  40  cp* 
minu*  70  db  or  mar*  @  10  cp* 

R**p*ni*  Choractoriiticc  Maintninad,  with  inpat  impadanc* 
varying  from  0  to  1100  ohm*. 


Spacily  "ACMt".  That  maan*  mobiliiing  a  carp*  of  *p**iali*t* 
to  work  on  your  wava-fiHar  prablam*  and  r*Mair*mant*.  Twa 
*ac*ptianally**c|vipp*d  lobarataria*  nr*  randy  t*  davalop  all 
voriatia*  of  filtar  d**ign*.  Adagoat*  prodoction  facHMia*  can 
*wing  into  actian  t*  maat  any  quantity  and  quality  raquiramant*. 
Dapanding  an  raquirad  fraqoanci**,  Acm*  can  cupply  ctandord 
ar  miniatvriiad  filtar*  with  aithar  toroidal  or  laminotad  inductor* 
for  airborna  radar,  *anar,  communkatian*  *y*t*m*  of  all  cot*- 
gori**,  and  all  othar  oppUcation*.  R*pr***ntativ*  unit*  *h*wn 
harawith  or*  typical  of  Acm*'*  v*r*atility  and  canvanianc*  t*  yau. 


PUNCTION-PmiD 

Sand  u«  yavr  fillaring  prablam*. 
Acm*  ha*  a  *tandard  unit  avail* 
abl*  ar  wilt  davalap  and  build 
*  *p*cial  unit,  aithar  way, 
fwnctian-tinad  t*  yaur  praci** 
naad*.  litaratur*  an  r*qu**i. 
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standard  twist-prong  capacitors  to 
fulfill  every  radio  and  television  re¬ 
placement  need. 


Precision  Potentiometers.  The 
Gamewell  Co.,  Newton  Upper  Falls 
64,  Mass.  A  new  booklet  describes 
the  company’s  line  of  linear  and 
nonlinear  precision  potentiometers. 
In  addition  to  descriptions  of 
standard  products  and  condensed 
specifications,  the  booklet  discusses 
windings  available  and  contains  a 
glossary  of  terms  used  by  engi¬ 
neers  working  with  potentiometers. 


Now  you  can  solve  your  prob- 
1cm  economically  with  RyCom  ^ 
CFD-B  Packaged  Units  that  add  4 
additional  voice  channels  to  each  of 
your  present  lines.  RyCom  Carrier 
k  Telephone  Equipment  pays  for  itself 
^  quickly  by  drastically  r^ucing  long 
distance  telephone  costs. 


Magnetic  Ferrites.  Mullard  Ltd., 
Century  House,  Shaftesbury  Ave., 
London  VVC2,  England,  has  issued 
a  comprehensive  source  of  refer¬ 
ence  on  Ferroxcube  magnetic  fer¬ 
rites.  This  46-page  publication 
should  prove  of  considerable  value 
to  the  equipment  designer.  It  com¬ 
prises  five  chapters.  The  first  chap¬ 
ter  gives  an  historical  survey  of 
magnetic  ferrites  followed  by  de¬ 
tails  of  their  physical  structure. 
The  second  chapter  deals  with  the 
electrical  and  magnetic  properties 
of  Ferroxcube.  Subsequent  chap¬ 
ters  are  devoted  to  the  mechanical 
properties  of  the  material,  applica¬ 
tion  data  and  standard  core  shapes 
and  dimensions. 


•  BuilMn  MMturing  P*n«l— for  fast  ov«r-«ll  tyttam 
lin«-up«,  avan  by  non-tachnical  paraonnal.  Eliminataa 
naad  for  axpantiva  teit  aquipmant  • . .  tasting 

trips  up  and  down  tha  lina. 

•  Built-In  Slope  Control— to  aqualiza  non-conforming  linas. 

•  Pilot  Panel  automatically  regulates  transmission 
during  changing  weather  conditions. 

•  RyCom  separata  panel  construction  provides  maximum 
accessibility  for  easy  inspection  and  maintenance. 

•  Packaged  in  a  single  rack. 

Saves  space,  saves  installation  time.  A 
H  Shipped  complete  in  one  package 
ready  for  easy  installation. 


Electronic  Control  Equipment. 
Haledy  Electronics  Co.,  67  William 
St.,  New  York  5,  N.  Y.,  has  avail¬ 
able  a  new  4-page  folder.  No.  453, 
that  describes  and  illustrates  the 
use  and  application  of  controls  for 
industrial  and  test  equipment,  fea¬ 
turing  electronic  counters,  photo¬ 
electric  equipment,  relays,  timers 
and  liquid-level  equipment. 


IfiuiMdial*  dolivoriM 
now  being  rnodo. 

RyCom  engineers  will  be 
gUd  to  discuss  yoor  par¬ 
ticular  installation  needs. 
Write  or  phone  today  for 
complete  ^ails,  specifica¬ 
tions  and  prices. 


Electronic  Design  &  Production 
Facilities.  Manson  Laboratories, 
207  Greenwich  Ave.,  Stamford, 
Conn.,  have  released  an  8-page 
booklet  describing  their  facilities 
devoted  to  special  projects  for  the 
design  and  production  of  electronic 
and  electromechanical  instruments 
for  laboratory  and  industrial  use. 
A  number  of  their  products  are 
illustrated,  and  pertinent  data  are 
given  regpding  their  specifications 
and  perf(^rmance.  Notable  among 
the  products  described  and  Illus¬ 
trated  are:  regulated  d-c  power 


■aytawn,  MiiMwi,  U.SJk. 
SkwM  EUming  3100 
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NEW  PRODUCTS  (continued) 

supplies  and  h-f  pulse  and  multiple- 
pulse  generators  with  a  wide  vari¬ 
ety  of  characteristics;  transmit- 
ing-tube  checkers  and  modulators 
for  testing  magnetrons,  pulse  and 
microwave  components  at  all  power 
levels  up  to  40  megawatts  peak 
power;  and  test  equipment  for  the 
wire  ahd  cable  industry. 


EACH  CORE  SHOWN  BELOW  IS  PHOTOGRAPHED 
THREE  TIMES  ACTUAL  SIZE  TO  SHOW  DETAIL 


Fiber  Glass  Yarns.  Libbey-Owen.s- 
Ford  Glass  Co.,  Toledo  3,  Ohio,  has 
announced  a  new’  folder  giving 
technical  data  on  fiber  glass  yarns 
for  electrical  insulation.  Tensile 
strength  of  the  yarns  described 
(250,000  lb  per  sq  in.)  permits 
tight,  fast  wire  covering  and  coil 
taping  even  at  extremely  high  oper¬ 
ating  temperatures.  The  folder 
contains  complete  information  on 
standard  packaging  yarn  specifica¬ 
tions,  and  data  on  thermal  conduc¬ 
tivity,  heat  and  acid  resistance, 
moisture  absorption,  insulation  re¬ 
sistance,  dielectric  strength,  and 
cites  numerous  specific  applica¬ 
tions. 


Transistor  Bulletins.  Electronic 
Re.search  Associates,  Inc.,  P.O.  Box 
29,  Caldwell,  N.  J.,  offers  a  new  bul¬ 
letin  on  available  types  of  transis¬ 
tors,  manufacturers  and  other  sup¬ 
plementary  data.  Also  available  is 
a  several-page  bulletin  on  the 
model  TT-11  transistor  tester. 
Data  are  also  available  on  the 
model  CC-60  constant  current  con¬ 
verter  and  the  model-110  transistor 
power  supply. 


We  make  powdered  iron  cores 
for  all  miniature  applications 


Electronic  Ix)ad  Weighing.  Bald- 
win-Lima-Hamilton  Corp.,  Phila¬ 
delphia  42,  Pa.  How  to  weigh  the 
contents  of  tanks,  bins  and  hoppers 
electronically  with  type  SR-4  load 
cells  is  explained  in  bulletin  4106, 
a  new’  8-page,  illustrated  brochure. 
The  bulletin  covers  installation  de¬ 
sign  considerations,  such  as  mount¬ 
ings,  temperature  effects  and  vibra¬ 
tions;  indicating  and  recording 
instruments;  w’eighing  accuracy; 
and  the  company’s  engineering 
.services.  A  questionnaire  designed 
to  provide  the  data  needed  in 
specifying  proper  SR-4  weighing 
equipment  is  included. 


Pyroferrir  works  to  riosesi  elertrical  and 
merhanical  (oleranres,  on  newly -devei* 
oped  pilot  models  and  quantity  produc¬ 
tion  runs.  You  are  assured  of  uniformity, 
strict  quality  control  and  rigid  conformity 
to  specifications. 


Our  design  engineers  have  an  impressive 
record  of  success  in  developing  new  minia¬ 
ture  types  of  cores  for  highly  specialized 
applications,  and  are  ready  to  take  on  your 
toughest  problem  jobs.  Our  engineering 
consultant  service  is  yours  without  cost. 

Pyroferric  makes  iron  cores  in  a  complete  size  range  from  the  smallest 
to  the  largest,  for  all  applications.  M.  P.  A.  data  sheets  and  tables  give 
complete  information  including  recommended  sizes  and  tolerances  as 
well  as  a  cross-reference  index  of  manufacturers’  material  designations. 


Please  send  me  M.P.A.  data  sheets  and  tables  No.  305. 


Write  on  your  let-  Nami. 
terhead  for  latest 
Catalog  No.  230 


Design  Engineering.  De-signers 
for  Industry,  Inc.,  2915  Detroit 
Ave.,  Cleveland  13,  Ohio,  has  pub- 


Amuss. 


ELECTRONICS  — October,  1953 


Woat  aierc  ieferfflatioa?  Us«  post  cord  so  lost  pegs. 


371 


NIW  PRODUCTS  (eo«fimi«<J) 

liahed  a  4-paue  folder  that  de¬ 
scribes  the  importance  of  design¬ 
ing  industrial  products  for  both 
function  and  appearance  in  meet¬ 
ing  required  standards  of  perform¬ 
ance,  size,  weight  and  cost.  It 
includes  all  the  steps  involved  in  de¬ 
sign  engineering,  from  preliminary 
design  through  the  building  and 
testing  of  prototypes.  Three  typi¬ 
cal  products  are  pictured  with  de¬ 
scriptions  of  design  features,  plus 
a  partial  listing  of  over  70  designed 
and  commercially  developed  prod¬ 
ucts. 

Measurement  Instruments.  Brush 
Electronics  Co.,  3405  Perkins  Ave., 
Cleveland  14,*  Ohio.  “Instruments 
for  Modern  Measurements”  is  the 
title  of  a  new  34-page  book  pub¬ 
lished  in  two  colors.  It  illustrates 
and  describes  over  37  different  in¬ 
struments,  especially  engineered 
and  produced  for:  electrical  meas¬ 
urements,  physical  measurements, 
resistance-weld  ing  measu  rements , 
textile  measurements,  ultrasonic 
energy  applications  and  electro- 
acoustical  measurements.  The  book¬ 
let  will  be  of  special  interest  to  re- 
.search  engineers,  methods  and  pro¬ 
duction  engineers,  factory  superin¬ 
tendents  and  other  production  and 
research  executives. 

Plastic  Components.  Tri-Point 
Mfg,  &  Development  Co.,  401 
Grand  St.,  Brooklyn  11,  N.  Y., 
offers  a  new  4-page  brochure  de¬ 
scribing  and  illustrating  the  com¬ 
pany’s  various  types  of  plastic  com¬ 
ponents.  Plastics  such  as  Teflon, 
Kel-F,  Nylon,  Formica,  Rexoliie, 
polystyrene,  polyethylene  and  lam¬ 
inated  phenolics  are  covered.  The 
brochure  tells  how  tolerances  of 
0.001  are  held  on  production  runs 
on  components  made  in  standard 
sizes  or  to  specification. 

Picture  Tube  Substitution.  CBS- 
Hytron,  Division  of  Columbia 
Broadcasting  System,  Inc.,  Dan¬ 
vers,  Mass.,  has  compiled  a  time¬ 
saving  substitution  chart  for  tv 
picture  tubes.  The  chart  includes 
all  electromagnetically  deflected 
tubes,  regardless  of  make.  An  in¬ 
dex  leads  to  the  proper  substitution 
group  listing  all  readily  inter¬ 
changeable  types,  and  from  this 
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FILTERS 


To  the  coils  and  capacitors  that  normally  comprise  a 
filter,  Lenkurt  adds  something  extra  —  specialized  engi¬ 
neering  experience.  This  means  consistent  laboratory 
quality  even  in  mass  production  quantities.  And  in  filter 
design  problems,  Lenkurt  offers  sound  background  expe¬ 
rience  combined  with  a  fresh  creative  approach. 

An  excellent  example  is  furnished  by  a  recent  filter 
miniaturization  problem.  A  140  kc  low-pass  filter  was  re¬ 
quired  to  isolate  signals  up  to  140  kc  from  others  over 
164  kc.  Lenkurt  engineers  succeeded  in  reducing  it  to  1/1 0th 
the,  normal  size  for  such  a  filter.  Subminiature  toroids  were 
used  and  a  series-derived  network  eliminated  many  capaci¬ 
tors.  For  its  performance  see 
the  accompanying  graph. 

Lenkurt  can  serve  both 
your  routine  filter  require¬ 
ments  and  your  special 
needs.  Write  today  for  fur¬ 
ther  information. 


*■- 
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Photo  shows  o  minioturizad  iiltor  — 
on  •xompl*  of  Lenkurt  engineering 
development.  , 

Performonce  chart  ol  the  lenkurt 
miniaturized  filter  (described  in 
the  text). 
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(froup  one  can  pick  an  available 
type  with  the  least  number  of 
necessary  service  adjustments.  | 
Outline  and  basing  diagrams  are  | 
included.  l 


Amplifier  Instruction  Sheet.,  | 
Standard  Transformer  Corp.,  3580  , 
Elston  Ave.,  Chicago  18,  Ill.  A 
revised  edition  of  the  Stancor  ' 
Williamson  amplifier  instruction 
sheet  has  been  issued.  It  is  com¬ 
plete  with  performance  curves,  * 
schematic,  parts  list,  chassis  layout  i 
and  diagrams.  The  sheet  notes  that 
the  excellent  frequency-response  I 
curve  recorded  at  the  8-watt  level 
remains  unchanged  at  the  low  level 
of  0.5  w,  a  factor  frequently  over¬ 
looked  in  amplifier  evaluation.  It 
points  out  that  intermodulation  dis¬ 
tortion  measures  only  3  percent  at 
8-w  output,  and  total  harmonic  di.s- 
tortion  at  1,000  cycles  is  extremely 
low  and  may  be  considered  nonex¬ 
istent  below  the  10-w  power  level. 


Mica  Review.  Mica  Fabricators 
Association,  420  Lexington  Ave., 
New  York  17,  N.  Y.,  has  published 
the  first  issue  of  the  Mica  Review. 
It  is  the  intention  of  the  members 
of  the  M.F.A.  to  include  in  the  Re¬ 
view  practical  information  for  pur¬ 
chasing  agents,  engineers,  and  all 
those  who  handle  the  mineral  mica. 
The  Review  will  be  concerned  w’ith 
only  the  tw’o  major  types  of  mica 
— Muscovite  and  Phlogopite.  The 
first  issue  discus.ses  sources  of  sup¬ 
ply,  size,  thickness  and  quality. 


Taper  Technique.  Aircraft-Marine 
Products  Inc.,  2100  Paxton  St., 
Harrisburg,  Pa.  An  8-page  fully 
illustrated  folder  deals  with  new 
electronic  uses  for  an  old  principle 
of  mechanics.  It  covers  a  line  of  i 
self-locking  taper  terminals  that  | 
combine  miniature  size  with  re-  I 
markable  electrical  characteristics.  , 
Included  are  development  informa-  j 
tion,  test  results,  applications,  i 
specifications  and  catalog  numbers  ^ 
for  taper  pins  and  taper  tab  I 
receptacles.  ! 

Meter  Calibrator.  Kalbfell  Labor¬ 
atories,  Inc.,  1090  Morena  Blvd., 
San  Diego  10,  Calif.  A  recent  mail¬ 
ing  piece  illustrates  and  describes 
a  meter  calibrator  that  produces  an 
absolutely  calibrated  d-c  voltage. 


Until  a  few  years  ago,  full  utilization  of  microwave  communi¬ 
cations  was  hampered  by  the  lock  of  multiplexing  equipment 
which  provided  necessary  transmission  quality  and  flexibility  of 
arrangements.  Lenkurt  helped  remove  these  shackles  by  pro¬ 
viding  multiplex  equipment  for  radio  using  frequency  division 
techniques  to  achieve  the  desired  objectives. 

Frequency  division  multiplexing,  highly  developed  for  wire- 
line  and  coble  telephone  carrier  equipment,  has  many  advantages 
for  microwave  systems.  With  each  channel  occupying  a  separate 
portion  of  the  frequency  spectrum,  individual  channels  or  group; 
of  channels  con  easily  be  dropped  out  at  repeater  points  and 
terminated  or  arranged  for  party-line  operation.  Total  frequency 
spectrum  is  conserved  because  groups  of  channels  can  be  trans¬ 
mitted  with  much  less  r-f  bandwidth  than  is  required  for  other 
multiplexing  methods. 

Rodio  channelizing  equipment  by  Lenkurt,  leading  independent 
manufacturer  of  telephone  carrier  systems,  provides  from  4  to  72 
toll-quality  voice  channels  over  a  single  radio  transmission  path. 
It  is  widely  used  with  the  VHF  and  microwave  equipment  of  major 
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independent  of  input  line  voltage 
and  output  load  variations.  In¬ 
cluded  are  an  illustration,  wiring 
diagram  and  complete  technical 
specifications.  The  company  invites 
you  to  write  for  a  bulletin  on  this 
unit,  as  well  as  such  other  precision 
electronic  instruments  as  a  decade 
amplifier,  Micro-Miker,  super  regu¬ 
lator  and  absolute  d-c  power  sup¬ 
plies. 


Instrumentation  fur  Industry. 
Keckman  Instruments,  Inc.,  South 
Pasadena  1,  Calif.  The  growing 
importance  of  instrumentation  to 
nearly  every  modern  industry, 
large  or  small,  is  dramatized  by 
actual  case  histories  appearing  in 
the  latest  “Beckman  Bulletin",  a 
house  organ.  An  instrument  for 
analyzing  flame  color,  for  instance, 
enabled  American  Pota.sh  and 
Chemical  Corp.  to  cut  control  time 
on  its  main  product — potassium 
chloride — by  a  factor  of  eight. 
Another  article  summarizes  the  ad¬ 
vantages  found  by  a  brewery  in 
using  a  spectrophotometer  for  rou¬ 
tine  color  control  of  beer.  To  find 
out  about  other  applications  ask  for 
bulletin  BB-11-59. 


How  a 

HONEYWELL  Mercury  Switch 


contributes  to  your 
barber  shop  shave 


Engineering  Reports.  Polytechnic 
Research  &  Development  Co.,  Inc., 
202  Tillary  St.,  Brooklyn  1,  N.  Y., 
has  available  a  line  of  reports  pub¬ 
lished  quarterly  designed  for  engi¬ 
neers,  scientists  and  interested 
persons  in  industrial  or  educational 
organizations.  The  bulletins  cover 
such  subjects  as  frequency  meas¬ 
urement  devices,  noise  figure  and 
some  measurement  aspects,  micro- 
wave  power  measurements,  metal¬ 
lized  glass  microwave  attenuators, 
ridged  waveguide,  and  a  wideband 
sweep  generator  for  both  uhf  and 
uhf  tv.  The  bulletins  are  com¬ 
pletely  illustrated  and  give  techni¬ 
cal  specifications.  Write  to  the 
company  and  get  your  name  on  the 
mailing  list 


Lather 


that  oozes  into  your  barber’s  hand  from  his 
counter  dispenser,  does  so  because  of  the  action  of  a  Honeywell 
Mercury  Switch. 

Depressing  the  plunger  on  the  top  of  this  disF>enser,  made  by 
Campbell  Products  Company,  tilts  a  mercury  switch.  This  starts 
the  motor  and  a  plastic  worm  screw  forces  the  lather  from  the 
device. 

Honeywell  Mercury  Switches  meet  the  special  demands  of  this 
equipment  because  the  glass-enclosed  contacts  are  unaffected  by 
the  moist  environment  in  which  the  switch  must  operate.  The 
tiny  switch  fits  easily  into  the  streamlined  design. 

There  is  a  Honeywell  Mercury  Switch  to  meet  the  requirements 
of  every  type  of  application  where  tilt  motion  can  be  supplied  and 
where  conditions  indicate  a  mercury  switch  as  the  proper  switch 
unit.  MICRO  field  engineers,  experienced  in  every  tsrpe  of  switch 
I>roblem,  are  available  to  help  you  select  the  proper  switch  to 
meet  your  needs.  Write  or  call  the  nearest  MICRO  branch  office. 


Feed-Through  Bushings.  Thor 
Ceramics,  Inc.,  225  Belleville  Ave., 
Bloomfield,  N.  J.  A  complete  line 
of  standard  Steatite  miniature 
feed-through  bushings  for  efficient 
low  and  high-frequency  equipment 
is  illustrated  and  fully  described  in 
catalog  bulletin  No.  168.  •  Complete 


A  DIVISION  OF 

MINNEAPOLIS-HONEYWELL  REGULATOR  COMPANY 


MAKERS  Of  riECISION  SWITCHES 

PRIlPORT.  ILLINOIS 


374 


Waat  mera  lafarmatioa?  Um  post  cord  on  lost  pog*. 


October,  J953  —  ELECTRONICS 


The  Vidozecn  Inslrumenl  Co 


CLEVELAND  14  OHIO 


3800  PERKINS  AVE 
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with  full  engineering  data,  specifi¬ 
cations  and  dimensiontil  drawings, 
it  covers  the  company’s  standard 
miniature  feed-through  bushings, 
made  to  conform  to  government 
and  commercial  specifications. 


Covtr  th«  Rang*  from 
50  VolH  to  20,000  VolH. 


Tower  Lighting.  Crouse-Hinds 
Co.,  Syracuse  10,  N.  Y.,  has  issued 
booklet  381-F,  a  20-page  publica¬ 
tion  entitled  “Tower  Lighting”, 
that  describes  methods  and  mate¬ 
rials  necessary  for  installing  ob¬ 
struction  lighting  equipment  on 
radio,  tv  and  microwave  relay  tow¬ 
ers.  It  includes  layout  drawings 
with  complete  bills  of  material  for 
lighting  towers  of  all  heights.  All 
information  meets  the  require¬ 
ments  of  the  FCC  and  CAA.  For 
example,  a  complete  line  of  alarm 
relay  equipment  is  available  for 
remote  indication  of  lamp  failure 
as  required  by  the  FCC  for  unat¬ 
tended  stations. 


A  singU  voltag*  regulator  twb«  may  raadily 
rtplac*  a  complex  and  oxpontivo  regulating 
circuit.  Investigate  the  advantages  of  a  re¬ 
liable,  long-life  Victoreen  tube  •  for  voltage 
regulation  of  power  supplies  •  as  voltage 
reference  for  control  of  higher  currents  •  for 
voltage  limiting  to  prevent  circuit  overload¬ 
ing  •  in  voltage  adjustment  for  fine  centrel 
of  precision  power  supplies.  A  single  VV  tube 
is  space  saving,  too. 


Maximum  current  1000  pa 

Regulation 

1.5%  per  250  pa 


Maximum  Current  250  pa 

Regulation 

5-55pai4l.5% 


Tower  Bulletin.  Blaw-Knox  Co., 
Farmers  Bank  Building,  Pitts¬ 
burgh  22,  Pa.,  has  published  a  20- 
page  bulletin.  No.  2417,  describing 
its  a-m,  f-m,  tv,  microwave,  com¬ 
munications  and  radar  towers. 
Various  types  of  guyed  and  self- 
supporting  towers  are  described. 
A  photograph  of  the  company's 
testing  frame  is  shown.  By  use  of 
this  frame,  any  combination  of 
loads  representing  wind  and  an¬ 
tenna  load  can  be  applied  to  a 
tower.  Actual  deflection  and  twist 
can  be  measured  and  tower  tested 
to  destruction  if  desired.  The 
RETMA  standard  specifications  are 
given  in  the  bulletin. 


HIGH  VOLTAGE 
REGULATORS 

400  *•  ISOO 
Vain 


Maximum  Current  1 00  pa 

Regulation 

5-55  ua  it  1.5% 


Maximum  Current  800  po 

Regulation 

200-800 wait  3.0% 


Maximum  Current  55  pa 

Regulation 

5-55  wo  it  3  % 


DISTRIBUTORS 
AIIM  RaPI*  Carp.,  Chicae*,  tHInaia 
W.  D.  trill  Ca.,  Oariilenp,  Cellfamie 
Olffarp-trawn,  Dat  Malnaa,  lawe 
Harritan  lewleaMnf  Ca.,  Maaatan,  Taxm 
Inewtirlei  •  llactranin  Sveety,  Dallea.  Taaea 
taPla  ttiacti  Care-,  taataw,  MwiachaiaWi 
taaitiaaatam  RePla  Sapely  Ca.,  Ralaleti,  Na.  Cerallne 
Tarminal  RePia  Carp.,  Haw  Yarlc  City,  Haw  Yaifc 
W.  t  W.  Dittribatinf  Ca.,  Mamptila,  Tannaaaaa 


Ground  Station  Receiver.  Collins 
Radio  Co.,  Cedar  Rapids,  Iowa,  has 
issued  a  2-page  bulletin  dealing 
with  the  61N-2  ground  station  re¬ 
ceiver,  a  unit  that  is  engineered  for 
unattended  continuous  airline  duty 
and  other  applications  calling  for 
Al,  A2  and  AS  reception  at  any  one 
frequency  within  the  range  of  2  to 
24  me.  Included  are  illustrations, 
a  complete  description,  technical 
specifications  and  information  on 
operating  conditions. 


WEST  COAST  REPRESENTATIVE 

CarllMi  Iwplimrlwf  Ca. 

U«  Awf  Iw  Iwi  RiwkIm*,  California 

EXPORT  DISTRIBUTOR 

Tarminal  RaPla  Carp.,  Now  York  CHy,  Now  Yoik 
CoMa  HRMRAOIO 


Frequency  Meter.  Nassau  Re¬ 
search  &  Development  Associates 
Inc.,  66  Main  St.,  Mineola,  N.  Y.  A 
one-page  brochure  illustrates  and 
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describes  the  model  802  frequency 
meter  designed  for  the  2,400  to 
10.200-mc  range.  Accuracy  of  the 
unit  discussed  is  0.2  percent,  and 
sensitivity  is  10  mw  to  5  w. 


ifT  Mt  ^ 
BtUMC  you  UP-TO-OAT€j 


TV  Transformer  Replacement. 
Chicago  Standard  Transformer 
Corp.,  Addison  and  Elston,  Chicago 
18,  Ill.,  has  available  the  first  edi¬ 
tion  of  the  1953  Stancor  tv  trans¬ 
former  replacement  guide.  The 
32-page  reference  book  contains 
transformer  replacement  informa¬ 
tion  on  over  5,600  tv  models  and 
chassis.  It  covers  101  brands  of  tv 
sets,  in  alphabetical  order,  by  model 
and  chassis  number.  A  special 
catalog  section  lists  electrical  and 
physical  specifications  on  125  Stan¬ 
cor  tv  replacement  components. 


fsmsB  FSJtRtn, 
eOMPONUHTS 


('omponents  and  Products  Cata¬ 
log.  Waldom  Electronics,  Inc.,  911 
North  Larrabee  St.,  Chicago  10, 
Ill.  Catalog  No.  5C3  lists  more 
than  2,000  electronic  components 
and  Croname  products.  Included 
are  tuner  assemblies;  mask,  glass 
and  escutcheon  kits;  title  plates, 
dial  and  switch  plates;  knobs;  in¬ 
strument  drives  and  dials;  term¬ 
inal  lugs,  cases  and  dial  locks; 
terminal  .strips;  pu.shbutton  and 
control  knobs ;  tv  replacement  items 
and  accessories;  sockets  and  shield 
bases  and  other  components. 


Titanium.  Mallory-Sharon  Titan¬ 
ium  Corp.,  Niles,  Ohio.  A  recent 
technical  booklet,  “Properties  of 
Titanium  and  Titanium  Alloys," 
provides  current  information  on 
different  production  methods,  gen¬ 
eral  properties  of  various  alloys, 
standard  production  classifications 
and  testing  procedures,  and  specific 
qualities  of  the  five  types  of  titan¬ 
ium  and  its  alloys  supplied  by  the 
company.  Presently,  titanium  and 
its  alloys  are  being  used  or  consid¬ 
ered  as  a  replacement  material  for 
.stainless  steel  and  aluminum  be¬ 
cause  of  its  high  strength-to-weight 
ratio. 


Let  me  first  emphasize  the  essen¬ 
tial  difference  between  "Lavite" 
Ferrites  and  general  Ferrites. 
When  you  use  "Lavite”  Ferrites, 
you  first  have  all  of  the  desirable 
basic  advantages  of  this  type  of 
material.  These  advantages  are 
many  varieties  in  composition 
to  better  meet  specific  electrical 
properties  that  may  be  required 
as  to  high  saturation,  higher 
permeabilities,  high  Q  and  FM 
frequencies,  low  temperature 
coefficient,  etc.  ^ 


To  this  is  added  the  plus  value  of: 

1.  Steward’s  private  research  and 
development, 

2.  Steward’s  modern  and  highly 
efficient  facilities  to  produce 
your  "Lavite’’  Ferrite  compti- 
nents  to  greater  accuracy  in 
both  material  and  size, 

3.  Interestingly  low  production 
costs  of  these  parts,  and 

4.  Prompt  delivery. 

And  in  addition  to  all  this,  you 
are  invited  to  consult  Steward 
engineers,  without  obligation, 
for  scientific  answers  to  your 
specific  problems.  Send  me  your 
specifications. 

D.  M.  STEWARD 
MANUFACTURING  CO. 

Jaroma  Ava,  Chattanooga,  Tannaitag 
Sofat  OAcat  im  friiKipof  Citits 


Locknuts  and  Collars.  Standard 
Pressed  Steel  Co.,  Fox  No.  596, 
Jenkintown,  Pa.  Two  four-page 
bulletins,  one  on  Flexloc  self-lock¬ 
ing  nuts  and  the  other  on  Hallowell 
steel  shaft  collars,  have  been  pre¬ 
pared.  Both  give  information  in 


Atk  far  ganarat  char- 
octarictic  data  on  oil 
"lovita"  Tachnicol 
Caromic*  —  ("Lovita" 
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text  and  illustrations  on  product 
properties  and  applications.  The 
Flexloc  locknuts  described  are  one 
piece  and  all  metal,  do  not  have  to  : 
seat  to  lock,  and  can  be  used  as  stop  i 
nuts  because  they  will  stay  put  at 
any  point  on  a  bolt  or  stud.  Steel 
nuts  are  unaffected  by  tempera¬ 
tures  up  to  550  F,  and  corrosion-re¬ 
sisting  steel  nuts  up  to  750  deg. 
Sample  applications  are  shown.  The  , 
bulletin  on  steel  collars  lists  the  42  ; 
standard  sizes  for  shafts  from  A 
in.  to  3  in.  in  diameter.  It  shows 
the  Hallowell  collar  in  use  in 
various  applications. 

External  Phasing  Potentiometer. 
DeJur  Amsco  Corp.,  45-01  North¬ 
ern  Blvd.,  Long  Island  City  1,  N.  Y. 
Bulletin  100  is  a  single-sheet  pub¬ 
lication  illustrating  and  describing 
the  series  C-200  external  phasing 
potentiometer.  Eighteen  features 
of  the  unit  are  outlined.  Also  in-  ; 
eluded  are  dimensional  diagrams  ' 
and  general  specifications.  ^ 

Technical  Ceramics.  American 
Lava  Corp.,  Chattanooga  6,  Ten¬ 
nessee.  Bulletin  No.  533  describes 
and  illustrates  technical  ceramics 
for  use  in  the  electronic  and  elec¬ 
trical  fields.  The  purpose  of  the 
12-page  primer  is  to  tell  some  of 
the  outstanding  advantages  of 
AlSiMag  technical  ceramics  quickly 
and  in  nontechnical  terms. 

Hermetically  Sealed  Transistors. 
Texas  Instruments  Inc.,  6000  Lem¬ 
mon  Ave.,  Dallas  9,  Texas.  Two 
new  production  types  of  hermetic¬ 
ally  sealed,  grown-junction  transis¬ 
tors  are  covered  in  bulletin  DL-S 
310.  It  describes  the  types  200  and 
201 — both  npn  triodes  with  glass  to 
metal  hermetic  sealing — which 
differ  principally  in  collector  resist¬ 
ance  and  amplification  factor.  The 
new  bulletin  contains  two  pages  on 
the  theory  and  application  of  junc¬ 
tion  transistors,  as  well  as  detailed 
specifications  and  curves  on  the 
company’s  units.  Alpha  (current 
amplification  factor)  is  a  guaran¬ 
teed  minimum  of  0.90  in  type-200 
and  0.95  in  type-201  transistors. 

Electrical  Insulating  Materials.  I 
Insulation  and  Wires  Inc.,  3435 
Chouteau  Ave.,  St.  Louis  3,  Mo.,  i 


compact 

AXIAL  LEAD  SERIES 


ovft- 


presents  its  new... 


Designed  tor:  Dependable 

Tight  spaces  Conservatively  rated 

Terminal  board  mounting  For  JAN-R-93A  spec. 

Printed  Circuits  fyp«  RB-51 

Hard  usage  Temp:  Range  — S5*C  to  -f  1 05*C 

Humidity  Proof 

Speci/ications: 

Power  Rating:  V4  to  1  watt 
Resistance  Range:  1  ohm  to  2  megohms 
Size:  14"  Oia.  X  M"  Long  to 
7/16"  Dia.  X  I'/s"  Long 
Tolerance:  1%  to  .05% 

Non-Inductive  Winding 

Available  with  high  stability  type  "f"  20  ppm/'C  wire. 

trMifl  Stlirtty  St  iimS«C 
tsesltt  is  tssrsi.  I«c 

»Mki;  RDMli- 

tin  i*  fMr  wMks.  Wrilt  w 
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fictliOM  m  tMifIn  til  IIm 
uisi  ImiC  t«ti«  w  Isr  ln- 
(•rmatiM  m  My  «l•ll4srC. 
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Miniature 
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behind  this  symbol  is  an  on-hand 
inventory  of  more  them  9,000  items 
and  sizes  of  stainless  steel  fastenings. 
Ready  for  immediate  shipment,  this 
stock  is  the  largest  and  most  com¬ 
plete  in  the  industry.  In  addition, 
a  production  capacity  for  large  or 
small  quantities  of  special  orders  is 
at  your  senrice!  A  good  reason  — 
when  you  think  of  stainless  steel 
fastenings  —  to  think  FIRST  of 
Anti-Corrosive!  Send  for  Catalog 
93f'  today! 


ANTI-CORROSIVE  METAL  PRODUCTS  CO.,  INC. 
CastUton-on-Hudson,  N*w  York 


has  available  a  48-page  catalog 
dealing  with  a  wide  line  of  electri¬ 
cal  insulating  materials.  Over  225 
items  are  indexed.  Descriptions, 
specifications  and  prices  are  in¬ 
cluded.  This  catalog  is  published 
periodically  and  so  kept  up  to  date 
on  prices. 

Portable  pH  Meters.  Beckman 
Instruments,  Inc.,  South  Pasadena 
1,  Calif.,  has  released  a  4-page 
folder  designed  to  simplify  the 
choice  of  pH  equipment.  Salient 
performance  features  and  pictures 
distinguish  the  four  pH  meters  in 
the  series.  They  include  a  highly 
accurate  instrument  for  laboratory 
and  research  studies;  a  line-oper¬ 
ated  model  for  routine  measure¬ 
ments  in  the  control  laboratory ; 
and  two  lightweight  portables  for 
plant  and  field  applications.  The 
booklet  also  lists  typical  industries 
where  these  instruments  are  used. 
Ask  for  bulletin  322-59. 

IIHF'  Transmitter.  Allen  B.  Du¬ 
Mont  Laboratories,  Inc.,  1500  Main 
Ave.,  Clifton,  N.  J.  Bulletin  No. 
TTD-T201  covers  the  company’s  1- 
kw  uhf  tv  transmitter.  It  outlines 
the  design  and  operational  features 
of  the  unit.  Block  diagrams,  pho¬ 
tos  and  graphs  explain  the  basic 
circuitry  of  the  visual  and  aural 
transmitters  that  make  up  the  1-kw 
transmitter.  In  addition,  informa¬ 
tion  required  by  FCC  Form  301, 
Section  V-C  is  provided  for  the 
convenience  of  station  applicants. 

Coaxial  Cable.  Andrew  Corp.,  363 
E.  75th  St.,  Chicago  19,  Ill.  Bulle¬ 
tin  48-A  is  a  4-page  folder  illustrat¬ 
ing  and  describing  a  J-in.  diameter, 
.semiflexible  coaxial  cable  (type 
737).  It  gives  power  ratings,  me¬ 
chanical  and  electrical  characteris¬ 
tics,  and  a  table  of  attenuation  and 
efficiency.  Included  are  a  page  of 
applications  with  typical  bills  of 
materials,  installation  information 
.  and  an  illustrated  list  of  accessor¬ 
ies. 

Picture  Tube  Comuonents.  Syl- 
vania  Electric  Products  Inc.,  To- 
wanda.  Pa.  Tungsten  and  chemical 
components  for  tv  picture  tubes  are 
described  in  a  4-page  booklet. 
Among  the  components  described 
i  are  screen  phosphors,  potassium 
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silicate  for  screen  settling,  tung¬ 
sten  wire  for  cathode  heaters,  and 
triple  carbonate  cathode  coatings. 
Also  included  is  a  description  of 
stranded  tungsten  coils  and  fila¬ 
ments  for  vacuum  metallizing. 
They  are  used  in  the  aluminizing 
of  picture  tube  screens. 

Wire  Identification.  Alpha  Wire 
Corp.,  430  Broadway,  New  York  13, 
N.  Y.  One  of  the  many  new  fea¬ 
tures  contained  in  the  28-page  cat¬ 
alog  No.  63  is  a  2-page  identifica¬ 
tion  chart  for  electronic  wire  and 
cable.  It  is  designed  to  allow  even 
the  inexperienced  to  correlate  posi¬ 
tively  and  quickly  an  Alpha  product 
from  a  vague  general  description. 

Equipment  Catalog.  Perma-Power 
Co.,  4727  North  Damen  Ave.,  Chi¬ 
cago  25,  IlK,  has  published  a  4-page, 
multicolored  catalog  on  its  com¬ 
plete  line  of  electronic  equipment. 
Items  listed  in  the  catalog  include 
a  new  tv  voltage  regulator;  a  new 
model  tv  tube  brightener;  a  tv  in¬ 
sulated  high-voltage  grid  cap  as¬ 
sembly;  a  tv  high-voltage  spring 
clip  assembly;  a  tv  replacement 
socket ;  tv  tube  extensions ;  and  the 
three  battery  eliminators — models 
A,  B  and  E. 

Remote  Control  Equipment.  The 
Hammarlund  Mfg.  Co.,  Inc.,  460  W. 
34th  St.,  New  York  1,  N.  Y.  A 
new  4-page  2-color  bulletin  de¬ 
scribes  the  Multi-Gate  remote  sup¬ 
ervisory  control  system  designed 
for  use  by  petroleum  refineries, 
pipeline,  railroads,  power  compan¬ 
ies,  and  other  organizations  thftt 
have  widespread  physical  facilities. 
The  equipment  described  is  de¬ 
signed  for  operation  over  wirelines, 
microwave,  or  radio  lengths,  or 
combinations  of  these  to  provide 
on-off  control,  switching  or  signal¬ 
ing  at  one  or  several  remote  points. 
Control  of  a  given  station  or  other 
remote  point  may  be  exercised  from 
one  or  more  control  centers;  and 
report  back  on  the  operations  may 
likewise  be  obtained  at  any  or  all 
of  the  controlling  stations. 

Screen  Rooms.  Erik  A.  Lindgren 
&  Associates,  4516-17  N.  Ravens- 
wood  Ave.,  Chicago  40,  Ill.,  has 
issued  a  pamphlet  on  its  double- 
shielded  type,  heavy  duty  portable 


Photo  Courtesy  Ooimo-Vittof 


Fits  Existing  Mounting  Brackot 


Eliminates  interference 


PROBLEM— A  large  radar  antenna  ntanufac- 
turer  wanted  to  use  a  certain  motor  to  train 
radar  antennas.  However,  the  motor  brushes 
caused  serious  radio  interference  as  the 
equipment  was  pulsed. 

spiUTlON — The  motor  manufacturer's  en¬ 
gineers  contacted  Sprague’s  Radio  Noise 
Suppression  Laboratories  in  Culver  City  to 
design  a  muse  filter  to  meet  a  tight  deadline. 
The  unit  would  have  to  (1)  reduce  the  inter¬ 
ference  to  meet  the  requirements  of  MIL-I- 
6181,  (2)  fit  the  existing  mounting  bracket  on 
the  motttr.  The  solution,  i>utstanding  for  its 
superior  attenuation  characteristics,  is  shown 
in  the  photo. 

RESULT — Production  motors  for  this  applica¬ 
tion  are  now  supplied  with  the  Sprague  filter 
attached. 

PRODUCTION  SCHEDULES  for  such  filters  de¬ 
signed  by  Sprague’s  California  labs  are  regu¬ 
larly  met  by  Sprague’s  extensive  pilot  plant 
and  mass-manufacturing  facilities,  the  former 
for  those  sizzling  rush  orders,  the  latter  for 
volume  needs.  For  help  with  your  radio  noise 
filter  applications,  write,  wire,  or  phone 
Sprague  Electric  Co.,  1132S  Washington 
Blvd.,  Culver  City,  Calif.  (TExas  0-7491)  or 
North  Adams,  Mass.  (North  Adams  423). 
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construction  screen  rooms  that  fea¬ 
ture  minimum  r-f  interference. 
The  illustrated  brochure  describes 
such  features  as  easy  assembly, 
leak-proof  doors,  ball  bearing 
hinges,  heavy-duty  latches  and 
floor  panels  that  are  faced  with 
3-in.  waterproof  plywood  and  are 
laid  over  the  double  screened,  sec¬ 
tional  substructure.  Complete 
speciflcations  are  included. 


High-Temperature  Alloy  Fasten¬ 
ings.  The  H.  M.  Harper  Co., 
Morton  Grove,  Ill.  Bulletin  HTA 
covers  high-temperature  alloys 
such  as  Refractaloy,  Discaloy,  Ir.- 
conel,  Hastelloy  and  Austenitic  al¬ 
loys,  with  a  special  section  on  titan¬ 
ium.  This  bulletin  contains  data 
on  these  superalloys,  together  with 
a  section  on  the  characteristics  of 
high-temperature  bolting.  Tables 
give  mechanical  properties  and 
chemical  composition  of  various  al¬ 
loys  and  illustrate  many  types  of 
fastenings  produced  from  super 
alloys  and  titanium. 


PROTECTION -fully  ad- 
juttabl*  to  any  datirad 
pruuurt. 

.EYE-UVil  INDICATORS- 
•aiy-to-raod  praitur*,  t*m- 
paratura  and  altitudh 
gauga  for  racording  fail 
data. 


iwingt  wida  on  doubla 
hingai,  yat  Mat*  and  laali 

Mcuraly- 


FUU-AUTOMATIC  CON¬ 
TROLS  —  antira  axplotion 
cycia,  powar,  circulation, 
mixtura  spark  and  valve- 
lock  action,  can  ba  con¬ 
ducted  automatically  for 
any  pra-saf  axplotion  pro¬ 
cedure. 


Public- Address  Equipment.  New¬ 
comb  Audio  Products  Co,,  6824 
Lexington  Ave.,  Hollywood,  Calif., 
announces  a  new  20-page  catalog  of 
public-address  equipment.  It  con¬ 
tains  illustrated  information  on  all 
three  lines  of  Newcomb  amplifiers, 
portable  systems  and  accessories, 
as  well  as  rack  and  panel  assem¬ 
blies. 


PRESSURE-PROOF  VIEW-  POSITIVE  EVACUATION  \  COMPLETELY  SAFE  VALVE 
INO  PORT-for  completely  AND  CIRCULATION  -  SYSTEM-blaad  valve  for 
sofa  checking  of  explosive  oversize  pump,  circulation  ra-odmilting  air  —  positive 
action.  and  compression  system  shut-off  valves  for  locking- 

for  maximum  efficiency  in  pressure,  teoling  off 
and  protection.  chamber. 

a  a  a  the  dUfeience  is  Design 

In  thifl  4'  di«..  S'  long  chamber  you  can  daeigning  and  building  precieion  atmo- 
aimulate  the  arflacta  of  axploeiont  of  any  tpharic  teet  equipment.  Othera  include  all 
predetermined  magnitude  at  preeturea  of  typea  of  environmental  teating  chambera 
any  altitude  up  to  80,000  feet  —  with  —temperature,  humidity,  altitude,  vac- 
maximiun  accuracy  and  aafety.  Uaing  com-  uum  —  to  provide  manufacturera  and  re- 

mercial  Butane  gaa,  thoroughly  mixed  by  aearchera  with  the  moat  accurate  meana  of 

blower  and  fan,  axploaiona  are  ignited  by  predetermining  behavior  of  producta 

a  timed  apark  and  controlled  (manually  under  unuaual  conditiona.  From  the  early 

or  automatically)  throughout  alt  phaaea  daya  of  thia  now-vital  induatry,  Tenney 

of  ayntheaia  and  evacuation.  For  maxi-  engineera  have  been  meeting  and  aolving 

mum  veraatility  and  action  teata,  two  100-  problema  with  challenging  apecificationa 

point  terminal  pada  (25  ampa.,  230  volta  by  imaginative  deaign  and  akilled  crafta- 

AC),  aa  well  aa  two  hand  turning  ahafta,  manahip.  It  ia  thia  background  that  aa- 

ara  provided  aa  acceaaoriea.  aurea  more  and  more  product  plannera 

Control  of  axploaiona  ia  only  one  of  the  that  the  right  way  to  right  reaulta  ia  to 

many  phaaea  of  Tenney'a  experience  in  “talk  it  over  with  Tenney." 

For  furthar  inlormation  and  bullatin  write; 


Electrical  Insulation.  L.  Frank 
Markel  &  Sons,  Norristown,  Pa., 
have  published  a  technical  bulletin 
on  improved  types  of  a  class  H  in¬ 
sulating  tubing  made  of  fiber  glass 
base  sleeving  coated  with  Silicone 
rubber.  It  includes  information  on 
grades  and  electrical  character¬ 
istics,  thermal  and  chemical  char¬ 
acteristics,  flexibility,  abrasion  re¬ 
sistance,  flammability,  fungi  re¬ 
sistance  and  sizes. 


Carbon  and  Graphite  Products. 
Stackpole  Carbon  O).,  St.  Marys, 
Pa.  Standard  and  special  carbon 
and  graphite  components  and  mate¬ 
rials  for  chemical,  electrical  and 
mechanical  applications  are  de¬ 
scribed  in  catalog  40A.  Recently 
revised  and  enlarged,  the  44-page 
catalog  contains  a  wealth  of  data 
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on  carbon  and  graphite  as  applied 
to  products  ranging  from  battery 
and  welding  carbons  to  tube 
anodes,  electrical  contacts,  bearing 
materials,  seal  rings,  rail  bonding 
molds,  graphite  for  spectrographic 
analysis  and  many  others.  It  is  de¬ 
signed  more  as  a  guide  to  the  many 
uses  of  carbon  and  graphite  than 
as  a  restrictive  listing  of  standard 
products.  As  a  result,  there  is  con¬ 
siderable  engineering  information 
on  the  physical  and  electrical  prop¬ 
erties  of  carbon  and  graphite  as 
compared  with  metals  and  other 
refractory  materials. 


James  it  th»  complote  tourca  for  all  vibratory  p 
THE  ENGINEER'S  STANDARD  SINCE  1936 

*S«nd  your  onginooring  problamt  to  us 


Ileam  Switching  Tubes.  Burroughs 
Adding  Machine  Co.,  Research 
Div.,  611  N.  Broad  St.,  Philadel¬ 
phia  23,  Pa.,  has  available  the 
reprint  of  an  article  by  one  of  its 
engineers  dealing  with  multi-out¬ 
put  beam  switching  tubes  for  com¬ 
puters  and  general  purpose  use. 
The  booklet  contains  a  well  illus¬ 
trated  technical  description  along 
with  a  history  of  beam  switching 
tubes. 

Polyester  Film.  E.  1.  DuPont  de 
Nemours  &  Co.,  Wilmington  98, 
Del.,  has  issued  a  technical  bulletin 
containing  14  pages  of  information 
on  the  physical,  electrical  and 
chemical  properties  of  Mylar  poly¬ 
ester  him,  and  suggested  applica¬ 
tions.  It  is  complete  with  charts, 
diagrams  and  tables.  The  electri¬ 
cal  properties  section  covers  such 
things  as  dielectric  strength,  in¬ 
sulation  resistance,  and  volume  and 
surface  resistivity. 


The  Engineering  Profession. 
Stevens  Institute  of  Technology, 
Castle  Point,  Hoboken,  N.  J.  An 
increasing  interest  in  engineering, 
shown  by  high  school  students  of 
late,  has  led  to  publication  of  a 
new  booklet  about  the  profession. 
Designed  to  answer  questions 
about  the  work  engineers  do,  the 
16-page  publication  also  discusses 
the  scholastic  attainments  and 
special  aptitudes  which  indicate 
whether  a  student  should  seek  ad¬ 
mission  to  an  engineering  college. 
The  booklet,  entitled  "What’s  En¬ 
gineering?’’,  was  written  with  an 
eye  to  aiding  both  students  and 
counselors. 


The  new  James  Angle  Drive 
Interrupter  Vibrator  is  now 
available  in  manufacturer's 
quantities  at  competitive  prices. 
Dependable  starting,  long 
life,  hushed  performarKe  are 
inherent  features  of  this  new 
vibrator.  Write  for  engineering 
samples  and  circuit 
consultation. 
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Everitt  To  Receive  IRE  Medal  Of  Honor 
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WiLLUM  L.  Everitt,  Dean  of  the 
College  of  Engineering,  University 
of  Illinois,  has  been  named  to  re¬ 
ceive  the  Institute  of  Radio  Engi¬ 
neer's  medal  of  honor  for  1954. 
The  Institute  gave  the  award  “for 
his  distinguished  career  as  author, 
educator  and  scientist;  for  his  con¬ 
tributions  in  establishing  electron¬ 
ics  and  communications  as  a  major 
branch  of  electrical  engineering; 
for  his  unselfish  service  to  his 
country;  for  his  leadership  in  the 
affairs  of  the  IRE.” 

Dr.  Everitt  had  held  teaching 
posts  at  Cornell  University,  Uni¬ 
versity  of  Michigan  and  Ohio  State 
University  before  coming  to  the 
University  of  Illinois  in  1945  as 
head  of  the  department  of  elec¬ 
trical  engineering.  He  was  ap¬ 
pointed  Dean  of  the  College  of 
Engineering  in  1949. 

In  1940  Everitt  became  a  mem¬ 
ber  of  the  Communications  Section 


of  the  National  Defense  Research 
Committee  and  during  World  War 
II  served  as  Director  of  Opera¬ 
tional  Research  in  the  Office  of  the 
Chief  Signal  Officer.  In  1950  he 
served  as  a  member  of  the  Senate 
Advisory  Committee  on  Color  Tele¬ 
vision.  In  April  of  this  year,  the 
IRE  nominated  him  to  serve  on  a 
committee  of  scientists  formed  to 
study  the  National  Bureau  of 
Standards. 

The  presentation  of  the  medal 
of  honor  will  be  made  during  the 
annual  banquet  at  the  Waldorf- 
Astoria  Hotel,  New  York,  N.  Y.  on 
March  24,  1954  during  the  IRE 
National  Convention. 

RETMA  Committee 
Chairmen  Named 

Following  the  action  of  the 
Radio-Television  Manufacturers 
Association  in  changing  its  name 


Elgin  Watch  Seeks  Electronics  Firms 


Dqta  NotloDol  Watch  Co.  Is  octtrsly  ssskiaq  companist  in  ths  sloctronics  and  proci- 
•lon  Instnimsnt  flslds  with  "a  visw  to  alHUation,"  J.  G.  S^snnan.  prosldonL  rs- 
coaily  announcod.  Rsosons  why  ths  N-ysor-old  compon^  wishss  to  snisr  ths 
sloctronics  ilsld  ors  pointed  out  oboTS  by  prssidsnt  Shsnnan  who  said  ths  prims 
■etiTss  oro  nssd  for  hiehsr  rstnm  on  capital  and  grsotsr  1.  >tsrm  stobtiity.  Ths 
eompony  plans  conttamsd  agersosivs  activity  in  its  basic  field  of  wotdunaklng 


to  the  Radio-Electronics-Television 
Manufacturers  Association  and 
approving  a  reorganization  plan 
which  established  a  Radio-Televi¬ 
sion  Industry  Committee  and  an 
Electronics  Industry  Committee  of 
the  board  of  directors,  board  chair¬ 
man  Robert  C.  Sprague  appointed 
the  following  committee  chair¬ 
men: 

F.  R.  Lack,  vice-president  of 
Western  Electric  Co.,  was  ap¬ 
pointed  temporary  chairman  of  the 
electronics  industry  committee  and 
has  designated  himself  as  tempo¬ 
rary  chairman  of  the  radio-televi¬ 
sion  industry  committee,  pending 
election  of  permanent  chairmen  of 
both  committees. 

Leslie  F.  Muter  of  The  Muter 
Co.  was  reappointed  chairman  of 
the  annual  awards  committee.  The 
committee  has  the  responsibility 
for  nominating  the  recipient  of  the 
RETMA  medal  of  honor,  presented 
annually  to  the  person,  company 
or  organization  which,  in  their 
opinion,  has  made  the  greatest 
contribution  to  the  radio-television- 
electronics  industry. 

John  B.  Swan,  Jr.  of  Philco 
Corp.  and  William  L.  Fogelson  of 
P.  R.  Mallory  &  Co.  were  appointed 
chairman  and  vice-chairman  re¬ 
spectively  of  RETMA’s  traffic  com¬ 
mittee. 

The  committee  and  its  subcom¬ 
mittees  will  continue  to  work  dur¬ 
ing  the  coming  year  to  promote  and 
protect  the  best  interests  of  the 
industry  in  the  field  of  traffic  prob¬ 
lems. 

Paul  V.  Galvin  of  Motorola  was 
reappointed  chairman  of  RETMA’s 
committee  to  survey  subscription 
television.  During  the  coming 
year,  the  committee  will  continue 
to  study  the  nontechnical  phases 
of  subscription  television  with  par¬ 
ticular  reference  to  its  possible 
effects  on  the  telecasting  of  sports, 
theatrical  presentations  and  other 


X 


VliiMc  li)\crNcvcrvwhcrc  arc  demanding  the  Monarch  -the 
nc^v  idea  in  automatic  record  changers.  Never  before  have 
ihe>  had  such  fidelity  of  tone,  completely  automatic 
selection  ol  all  records  12".  10  and  7'.  such  ease  of 
orxriaiion  aiul  unfailing  reliability. 

Manv  leailing  set  makers  tit  the  Monarch  as  standard  — 
sour  leuiiesi  tor  information  will  bring  full  details  by 


Birmingham  Sound  Reproducers  Ltd.,  Old  Hill,  Staffs.  Grams:  ‘Electronic  Old  Hill,  Cradley  Heath 
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entertainment  activities. 

H.  A,  Pope  of  National  Union 
Radio  Corp.  was  reappointed  as 
chairman  of  the  association's 
credit  committee  for  the  coming 
flscal  year.  During  the  coming 
year  the  group  will  continue  its 
active  surveillance  of  the  credit 
position  of  both  manufacturers  and 
distributors  in  the  electronics  held 
for  circulation  within  the  elec¬ 
tronics  industry. 

Glen  McDaniel,  as  general  coun¬ 
sel  of  RETMA,  was  reappointed 
chairman  of  the  association’s  legal 
committee  for  fiscal  year  1953-54. 
During  the  coming  year  the  com¬ 
mittee  will  continue  to  watch  state 
and  local  legislative  proposals 
which  affect  the  radio-tv  electron¬ 
ics  industry.  It  also  will  continue 
to  work  with  the  RETMA  tax  com¬ 
mittee  on  current  tax  problems  and 
to  keep  the  association’s  members 
informed  of  various  other  legal 
matters  of  industry-wide  interest. 

A.  M.  Freeman  of  RCA  Victor 
was  reappointed  chairman  of  the 
tax  committee.  The  group  will  con¬ 
tinue  its  work  to  keep  the  member¬ 
ship  informed  on  current  federal 
tax  developments  and  to  present 
the  association’s  position  on  tax 
matters  before  appropriate  federal 
agencies  or  the  Congress. 

W.  R.  G.  Baker  of  GE  was  reap¬ 
pointed  chairman  of  the  television 
committee.  The  committee  will  con¬ 
tinue  to  operate  as  the  association’s 
top  policy  group  on  television  mat¬ 
ters  and  formulate  recommenda¬ 
tions  in  this  field  for  submission 
to  the  board  of  directors. 

Frank  W.  Mansfield  of  Sylvania 
Electric  was  reappointed  chairman 
of  the  industry  statistics  commit¬ 
tee  for  the  coming  year. 

Leslie  E.  Woods  of  Raytheon  was 
reappointed  chairman  of  the  asso¬ 
ciation’s  industrial  relations  com¬ 
mittee  for  the  ensuing  year.  One 
of  RETMA’s  largest  and  most 
active  groups,  the  committee  is 
credited  with  many  outstanding 
accomplishments  in  industrial  and 
labor  relations. 

Harold  J.  Schulman  of  the  Alien 
B.  Du  Mont  Laboratories  has  been 
appointed  chairman  of  the  service 
committee.  He  succeeds  R.  J. 
Yeranko  of  Magnavox.  The  group 
htis  done  much  to  improve  service 
relations. 


Quarles  Appointed 
To  Defense  Post 

Donald  A.  Quarles,  vice-president 
of  Western  Electric  Co  and  presi¬ 
dent  of  its  subsidiary,  Sandia  Corp. 
of  Albuquerque,  New  Mexico  has 
been  named  by  President  Eisen¬ 
hower  as  assistant  secretary  of  de¬ 
fense,  for  research  and  develop¬ 
ment.  He  formerly  served  as 
chairman  of  joint  RDB  electronics 
committee. 

Mr.  Quarles  graduated  from  Yale 
in  1916,  was  a  graduate  student  at 
Columbia  for  the  next  four  years 
after  which  he  joined  Bell  Labs  as 
an  engineer.  In  1948,  he  became 
vice-president  of  the  company,  leav¬ 
ing  in  1952  to  become  vice-presi¬ 
dent  of  Western  Electric. 

Audio  Convention  Set8 
Teehnieal  Program 

Arrangements  have  been  com¬ 
pleted  for  28  papers  to  be  delivered 
at  the  Audio  Engineering  Society’s 
forthcoming  Fifth  Annual  Conven¬ 


tion  and  Audio  Fair  to  be  held  in 
New  York  City  October  14-17, 1963. 

Three  papers  on  loudspeakers 
will  be  delivered  at  the  morning 
session  on  Oct.  14.  In  the  after¬ 
noon  audio-system  design  session, 
four  papers  will  be  delivered. 

On  Oct.  15,  four  papers  on  disc 
reproduction  and  others  on  new 
audio  developments  w’ill  be  pre¬ 
sented. 

Friday,  Oct.  16,  amplifier  circuit 
design  and  home  music  systems  will 
be  discussed. 

Multichannel  .sound  reproduction 
papers  will  be  given  on  Oct.  17. 

Westinghouse  Makes 
New  Moves 

Westinghouse  Electric  Corpora¬ 
tion  has  purchased  the  large  gov¬ 
ernment-owned  plant  in  Lansdowne, 
Md.,  which  the  company  has  oper¬ 
ated  under  lease  since  its  construc¬ 
tion  in  1942. 

The  plant  is  a  large-scale  pro¬ 
ducer  of  electronic  equipment  for 
the  armed  services  and  for  indus- 


Sylvania  Has  Produced  Five  Million  TV  Tubes 


Moyor  of  8«a*ca  Falls  W.  J.  Cousin  (right)  congratnlatM  Sylvonla'a  dlTislon  gon- 
oral  managor.  W.  H.  Lamb  (loft)  on  tho  production  of  tho  ilTO-mllUonth  pictura 
tuba  to  bo  moda  ot  tba  company's  two  pictura  tuba  plants  in  Sanaca  Falla,  N.  Y. 
and  Ottawa,  Ohio.  Willia  C.  Tonar,  Sanaca  Falls  plant  monagar  (cantor),  atonda 
bahind  tha  27 -inch  tuba.  Tha  compony  alao  announcad  that  onothar  cathoda-ray- 
tuba  plant  will  ba  built  at  Fullarton,  Colli. 
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READS  PEAK-TO-PEAK 
VOLTAGES  DIRECTLY 


RADIO  CITY  PRODUCTS  CO.,  INC 


152  WEST  25th  STREET 


PULSE  WAVE 

TV  HorUontal  OatUcNon . . . 
.PmIe-To-PmIi  Maosurvm^nh 
R*ad  H  Dir*cNy 
on  Nm  Scot* — AAodol  655. 


Vidoo  AmpMor . . .  Pook-To- 
Pook  Mooturomonh  A  AAoft 
— Do  H  Dkoctly  With  Tho 
Modol  655. 


Qulekl}. . .  Aeewfel} 

DO-ALL  Model  655 


. . .  gives  a  true  reading  measure¬ 
ment  of  complex  and  sinusoidal 
voltages  with  necessary  peak-to- 
peak  or  RAAS  value  read  directly, 
for  the  analysis  of  waveforms  in 
video,  sync  and  deflection  circuits. 

Now  TV  efficiency  is  given  greater 
effectiveness  because  sets  can  be  ser¬ 
viced  as  the  nranufacturers  say— the 
peok-to-peok  way.  The  combination  of 
this  P.  to  P.  meter  and  service  notes  to 
match,  take  the  guesswork  out  of  service 
ond  speed  up  your  service  operation. 

Versatility  of  measurement,  built  into 
each  Model  655,  serves  o  variety  of 
industrial  applications  in  the  service  of 
vibrator  power  supplies,  AC  generators 
and  oil  equipment  utilizing  any  type 
of  waveform  or  DC. 

Match  the  Model  655  with  any  peok-to- 
peok  VTVM — You  will  find  thot  com- 
poroble  performance  con  only  be  found 


This  handsome  looking  unit  has  a 
brushed  aluminum  panel,  etched  for 
durability  and  uses  an  attractive  clear 
plastic  meter.  Comes  complete  with  our 
new  "RCP  SOLDERLESS  TEST  LEADS" 
for  operation  on  105  to  125  V  AC. 


in  much  higher  priced  instruments.  Of 
high  impedance  design,  the  Model  655 
mokes  use  of  on  electronic  balanced 
push-pull  circuit  and  peak-to-peak  recti¬ 
fication.  The  result  is  on  absence  of 
circuit  loading,  waveform  error  or  fre- 
quertcy  distortion. 


FOR  TELEVISION  SERVICE  AND  INDUSTRIAL  MAINTENANCE 


e  PEAK-TO-PEAK  AC  measurements  of  from  .2  V  to  4200  V  on  7  raiiges. 
e  AC  RMS  measurements  of  .1  V  to  1500  V  on  7  ranges, 
e  DC  measurements  of  from  .02  V  to  1500  V  on  7  ranges. 

e  RESISTANCE  measurements  of  from  .2  ohms  to  1000  Megohms  on 
7  ranges. 


Rcmsmber  Yee  cos  do  mere  willi  e  "DO-ALL'*. 

Sec  yew  heal  parts  distributor  or  write  fer  Catalog  f-tO 


Went  mere  iefermetien?  Use  pest  cord  e«  lest  page. 
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RMS  or  Peok-To-Peok  . . . 

Useful  and  Necessary— Read 

Directly  With  AAodel  655 

TOBE  DEUTSCHMANN 

CORPORATION 

NORWOOD,  MASSACHUSETTS 


PLANTS  AND  PEOPLE 


trial  and  commercial  customers. 
The  plant  is  now  producing  induc¬ 
tion  heating  equipment,  radio 
transmitters  and  certain  radar 
components, 

IncreEising  peacetime  electronic 
demands  on  the  plant’s  facilities 
was  an  important  factor  in  the 
company’s  decision  to  buy  the  60- 
acre  installation.  Westinghouse 
built  the  plant  for  the  government 
during  World  War  II  to  fill  the  ur¬ 
gent  need  for  electronic  equipment 
for  defense.  Recent  peacetime 
demands  for  electronic  equipment 
have  caused  that  type  of  production 
at  the  plant  to  equal  its  military 
output.  In  view  of  the  fact  that  this 
would  have  necessitated  an  eventual 
expansion  of  the  plant’s  manufac¬ 
turing  capacity,  Westinghouse  de¬ 
cided  to  acquire  the  property. 

In  another  move  in  the  electron¬ 
ics  division,  Robert  C.  Cheek  has 
been  appointed  to  the  newly-cre¬ 
ated  post  of  assistant  manager  of 
engineering  of  the  division,  ac¬ 
cording  to  an  announcement  by 
F.  S.  Mabry,  division  engineering 
manager. 

Prior  to  his  present  promotion. 
Cheek  was  assistant  division  sales 
manager.  In  his  new  capacity,  he 
will  supervise  administrative  and 
organizational  activities  under 
Mabry.  He  joined  Westinghouse 
in  1939  and  was  a  specialist  in 
carrier  and  microwave  applica¬ 
tions.  In  1949,  he  was  named  “out¬ 
standing  young  electrical  engi¬ 
neer”,  by  the  Eta  Kappa  Nu 
national  technical  fraternity. 

In  the  company’s  electronic  tube 
division,  Clarence  M.  Clark  has 
been  appointed  manager  of  the 
division’s  plant  at  Bath,  N.  Y.  He 
has  been  manager  of  accounting 
at  the  Elmira  plant  and  joined  the 
electronic  tube  division  last  May. 
Formerly  with  the  company’s  spe¬ 
cial  products  division  at  Pitts¬ 
burgh,  Pa.,  he  has  been  associated 
with  Westinghouse  for  27  years. 


25  to  100  KV 
50  megawatts 


Designed  for  extremely  low 
temperature  rise  when  used 
in  pulse  -  forming  networks 
above  25,000  volts.  Can  pass 
2500  amperes  at  0.0005  duty 


\X'rit«  for  tiiiia  sheet  lioting  pulse  capacitors 
and  standard  pulse-forming  networks. 


Rand  Receives 
ARRL  Merit  Award 

Philip  S.  Rand,  a  project  engineer 
at  the  Remington-Rand  Laberatory 
of  Advanced  Research  at  South 
Norwalk,  Conn.,  was  recipient  of 
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1  MM. 

Pool!  KV 
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TEFLON-INSULATED 

WIRE  &  CABLE 


_ 

TENSOLITE  INSULATED  WIRE  CO.,  INC 


TARRYTOWN,  NEW  YORK 


Teet  Bends 

Mixers  Ratrares 

Ouplexers  Cavities 

Rotating  Joints  Fads 

Filters  Phasers 

Attenuators  Flanges 

Electronic  Assemblies 
Special  Purpose  Components 


Double  Acting 


Worth  Their  Weight  in 
GOLDen  Mon  Hours! 

Sovs  time,  spoilage,  cost  .  .  .  speed  production  .  .  .  reduce 
fatigue  ...  on  all  drilling,  reaming,  tapping  and  processing 
fobs.  Available  in  1",  IVa",  2V4",  3",  4"  and  5"  diame* 
tors;  stroke  length  optional.  Single  or  double  action;  all 
mountings. 

Writt  for  eompMo  catalog  of  Ak  CylMort  amf  Air  Arbor  Praises. 


For  the  complete  story  on 
Premier’s  fully  integrated 
engineering,  production 
and  testing  facilities,  write 
Dept.  E  today  for  our  new 
brochure. 


441 7-F  W.  Carroll  Avs. 
Chicago  24,  Illinois 


VERTICAL  FACE 


Watch  y 
TENSOLITE 
or  progress  in 

ELECTRONIC 
.  WIRING!  I 


For  High  DMettrk  ^ 
Strength,  spetify 


STRIPPING  For  an  extra  margin  oi  dependability  at  maximum 

[TRA  operating  temperatures,  specify  these  rugged 

FLEXIIILITY  Teflon  insulated  hook-up  wires.  Available  in  strand- 

)UGH  TEFLON  ^  AWG  with  shields  and  teflon 

INSULATION  i<>cket8  or  lacquered  braids.  Constructed  to  meet 
highest  government  and  commercial  standards, 
^^^RATURE  Tensolon  Wires  feature  the  new  Tensuloted-Teflon 

LTING:  covering  that  eliminates  pin  holes  and  other 

—  90*  to  imperfections. 

+ 250*C 

ASSORTED  TENSOLON  HIGH-TEMP  WIRES 
IN  LAIORATORY  AND  TEST  QUANTITIES 
^  An  economical  sample  kit  lor  designers,  engineers,  testing 

departments  and  development  laboratories.  Prices  on  request. 


INSTRUMENT  CORP. 

52  West  Houston  Street 
New  York  12,  N.Y. 


WRITE  FOR  CATALOG  TODAY 
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electronic  instruments  by 


^  precision 


YOU’RE  SURE  WITH 


POTENTIOMETERS  •  CONNECTORS  •  METERS 

DeJUR  AMSCO  CORPORATION 
4  5  0  1  NORTHERN  BLVD  ,  L  1C  1,  N  Y 


PLANTS  AND  PEOPLE 


the  American  Radio  Relay  League’ll 
merit  award  given  at  the  Seventh 
ARRL  National  Convention  in 
Houston,  Texas.  Goodwin  L.  Dos- 
land,  president  of  the  ARRL,  pre¬ 
sented  a  plaque  to  Rand  in  recog¬ 
nition  of  his  advancement  of  the 
welfare  of  amateur  radio  through 
outstanding  leadership  and  techni¬ 
cal  accomplishment  in  reduction  of 
tv  interference. 


Program  Announced 
For  Radio  Fall  Meeting 

Technical  program  of  the  Radio 
Fall  Meeting  sponsored  by  the 
RETMA  engineering  department, 
the  RTMA  of  Canada  and  the 
IRE  Professional  Groups  Com¬ 
mittee  has  been  established.  The 
meeting  will  be  held  at  the  King 
Edward  Hotel,  Toronto,  Ontario, 
Canada  on  October  26,  27  and  28. 


Electronic  Partu  Show 
Elects  Officers 

Harry  A.  Ehle  of  International 
Resistance  Co.  was  elected  presi¬ 
dent  of  the  Radio  Parts  and  Elec¬ 
tronic  Equipment  Shows,  sponsors 
of  the  Electronic  Parts  Show,  at 
the  annual  meeting  of  the  show 
board. 

H.  M.  Carpenter  of  Thorow 
Distributors  was  chosen  vice-presi¬ 
dent;  Francis  F.  Florsheim,  Colum¬ 
bia  Wire  and  Supply  Co.,  secretary; 
Bernard  L.  Cahn,  Insuline  Corp.  of 
America,  treasurer. 

The  1954  show  will  be  held  at  the 
Conrad  Hilton  Hotel  in  Chicago 
May  17  to  May  20. 


external  phasing 
potentiometer 


•  logariDimU,  sin«'Cotin«  and 
olhar  ikopa  functions 

a  AAullipla,  odjuslabla  tops 

•  Uniliiad  datign  for  univartol 
coupling 

a  Pracision  mochinad  aluminum 
housing 

a  Sarvo  or  singla  hota  mounting 

For  furthar  tnlormotion  wrila 

DaJUf-Awsco  Corporation,  Oapf. 

EF-10, 45-01  Norfharn  Ofvd.,  long 

Island  City  1,  N.  Y. 


Air  Materiel  Command 
Reorganizes 

Air  Force  Secretary  Harold  E. 
Talbott  announced  that  the  Air 
Materiel  Command,  the  U.  S.  Air 
Force’s  logistical  arm,  will  elimi¬ 
nate  seven  of  its  subordinate  head¬ 
quarters  by  December  31,  1953. 

Lieutenant  General  E.  W.  Raw¬ 
lings,  AMC’s  commander,  said: 
‘‘We  have  been  making  thorough 
studies  of  our  operations  and  or¬ 
ganization  to  comply  with  new  Air 
Force  programs.  Consequently  we 
have  come  up  with  this  plan  which 
not  only  will  result  in  substantial 


Want  more  infermotioof  Us*  post  cord  on  lost  pog*. 
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RAPID  ELECTRIC  CO 


2879  MIDDLETOWN  ROAD,  NEW  YORK  61,  N.  Y. 


Phone  Tolmodge  8*2200 


Specialty  Transformers 

HIGH  QUALITY  DESIGNS  FOR  MIL-T.27 

Pulst  &  Filter  Networks 
. .  with  Ferrite  Cores 


Facilities  also 
JB  available  for 

COMMERCIAL  UNITS 

AIRDESIGN  averaged  30  day 
delivery  during  1952 

UNUSUALLY  SHORT  DILIVERY  ON  PRERRODUCTION  MODELS 


A  RELIABLE  SOURCE 
SINCE  1941 


241  FAIRFIELD  AYE.,  UPPER  DARBY,  PA. 
Telephone:  GRanite  4-8000 


BIRTCHER  CLAMP 


There’s  a 

RAPID  Bench  Rectifier 

for  YOUR  application  . . . 


There  is  a  Birtchcr  Clamp ...  or  one  C4« 
b0  designed ...  for  every  tube  you  use  or 
intend  to  use. 

Regardless  of  the  type  tube  or  plug-in 
component  your  operation  requires... 
and  regardless  of  the  vibration  and 
impact  to  which  it  will  be  subjected  . . . 
a  Birtcher  Tube  Clamp  will  hold  it 
securely  and  rigidly  in  place. 

Cetdlog  es$d  templet  sent  by  return  mail. 


ALL  Rapid  RectiberB  require  no 
warmup,  no  maintenance,  have  long 
life  even  in  continuous  full  load 
service,  are  easy  to  operate;  with 
regulation,  ripple  and  efficiency  to 
meet  your  specifications.  Cost  is 
low,  too  — prices  start  at  $79.50  with 
full  controls. 

Write  for  Catalog  S. 

THE  NAMEPUTE  THAT  MEANS  "MStf  fSUf, 


Rapid  Electric  Co.  makes  Bench 
Selenium  Rectifiers  in  18  standard 
models  — each  covering  a  different 
DC  output  range  and  each  com¬ 
pletely  portable.  You  buy  the  model 
that  exactly  fits  your  needs.  If  one 
of  our  standard  models  can’t  do  the 
job,  we  can  design  and  build  special 
equipment  that  will. 


Please  send  raialos  and 
samples  by  relerm  msil. 


Attention  of; 
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T  \ 

precision  connectors  by  Continental 


Hermetic  Seal 

Connector  Plugs  Series  H-20 

for  u$e  in  sealod  or  presturiztd  aqulpment . . .  avail- 
abla  in  14,  11,  and  20  contacts  for  |20  AWG  wire 
.  .  5  amp.  continuous  current  ratins . . .  submit 
your  special  hermetic  seal  connector  problems  to 
our  eniineering  department 


Ni4-Mr 


Ccmtmental! 


€LtCTRONlC  SALtS  DIVISION 

DedUR  flnsco  CORPORflTIOn 


Writ*  Dept.  EHS-10,  DeJUR  AMSCO  CORP.,  4S-01  NerHiem  Bfvd..  Lonp  Ittand  City  1,  N.  Y. 


I  PLANTS  AND  PEOPLE  (centineed) 

{  savings  of  taxpayers’  dollars  but 
I  actually  will  increase  our  effi- 
i  ciency.” 

General  Rawlings  emphasized 
‘  that  the  organizational  change  will 
j  have  no  effect  upon  the  present 
i  method  of  contract  placement. 

I  The  headquarters  being  elimi- 
j  nated  are  the  six  Air  Procurement 
i  Districts.  They  are :  Eastern  APD, 

I  New  York,  N.  Y.;  Northeastern 
j  APD,  Boston,  Mass. ;  Central  APD, 

I  Detroit,  Mich.;  Midcentral  APD, 

I  Chicago,  Ill.;  Southern  APD,  Fort 
Worth,  Tex.  and  Western  APD, 

I  Los  Angeles,  Calif. 

!  The  seventh  headquarters  being 
I  eliminated  is  at  Olmsted  Air  Force 
I  Base,  Middletown,  Pa.,  where  the 
j  Middletown  Air  Materiel  Area 
‘  headquarters  has  been  separate 
;  from  the  Olmsted  base  and  Middle- 
;  town  depot  organizations.  These 
now  will  be  consolidated  into  the 
!  Middletown  AMA  headquarters. 

I  These  six  district  headquarters, 

I  each  assigned  a  geographical  area, 

'  administer  over  14,000  USAF  con¬ 
tracts,  with  a  $16.86  billion  value, 

1  with  industry.  Under  the  reorgani¬ 
zation,  the  field  supervision  of 
,  contract  administration  will  be  ab- 
I  sorbed  into  AMC’s  eight  Air  Ma- 
I  teriel  Area  organizations.  The  Air 
;  Regional  Offices  now  will  report  to 
j  the  AMA’s  rather  than  to  the  pres- 
;  ent  Districts. 

I  The  AMA  organizations  will 
I  support  all  USAF  bases,  installa- 
I  tions  and  activities  (including 
I  overseas)  within  their  areas  in 
matters  of  supply  and  maintenance 
I  (overhaul  and  repair). 

The  eight  Air  Materiel  Area 
headquarters  now  taking  over  su¬ 
pervision  of  contract  adminis¬ 
tration  are:  Middletown  AMA, 
Olmsted  Air  Force  Base,  Pa. ; 
Mobile  AMA,  Brookley  AFB,  Okla. ; 
San  Antonio  AMA,  Kelly  AFB, 
Tex.;  Ogden  AMA,  Hill  AFB, 
Utah ;  Sacramento  AMA,  Me  Clellan 
AFB,  Calif.;  and  San  Bernardino 
AMA,  Norton  AFB,  Calif, 

I 

I  Otis  Elevator 
Acquires  TEMCO 

Otis  Elevator  Co.  has  acquired  the 
Transmitter  Manufacturing  Co.  of 
New  York  which  manufactures 
radio  communication  and  electronic 
equipment  for  the  U.  S.  Govem- 
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I 


WITH  THE 
PACEMAKER  IN 
AVIATION  PROGRESS 


MISSILE 


Engineers  and  Technicians 


For  Field  Test  Positions 


NEW  MEXICO 


‘The  Land  of  Enchontment' 


GUIDANCE 


FLIGHT  TESTING 


Type  SM  15  and  SM-30  Kesistnrs 
offer  three  vital  advantattes  %uh 
miniature  size,  weather  resistant 
construction  and  hiRh  resistance. 
The  elimination  of  center  hole 
mounting  and  the  inclusion  of  axial 
leads  increases  winding  area  and 
results  in  25%  greater  resistance 
value  than  resistors  of  standard 
design  Special  coating  is  moisture 
and  fungus  proof  and  designed  to 
meet  JAN-K-9.1  specifications. 
Sealed  in  Bakelite  construction 
affords  additional  climatic  protec- 
tectioiji.  As  rating'^  are  conservative, 
types  SM-15  and  SM-30  can  beS 
specified  with  confidence  for  ser¬ 
vice  under  rigorous  conditions, 

ASK  FOR  THE  NEW 
\  RESISTOR  handbook  - 

Contoi'^t  compt«t«  doto  on  i 
r«siitort  Fpr  every  purpose  A 
and  their  recommended 
^  opplicofions.  Please 

moke  request  on  com 
pony 


SERVOMECHANISMS 


TELEMETERING 


TEST  EQUIPMENT 


AIRBORNE  ELECTRONICS 
EQUIPMENT 


IDEAL  WpRKING  CONDITIONS 


REVERSIBLE 
DC  MOTORS 


18  fo  30  volts  with 
or  without  brake  .  .  . 


*  Ambient  temperature:  —  55°  C  to  +  105°  C. 

*  Size:  1.25  in.  diameter,  2.18  in.  long. 

*  Weighs  5.3  ounces  .  .  .  without  brake. 

We  can  monufacture  these  motors  to  meet  your 
specifications.  This  particular  motor  is  used  on  an 
actuatar  for  aircraft  use. 


D«pf.  J,  2661  S.  MyrtI*  Av«. 
MONROVIA.  CALIFORNIA 


WRITE 


Fi*ld  Test  Director 
II  Aircrott  Corporotioi. 

Pest  OWce  »o« 

on  Air  Oevelopiweitt  Cei 

_ New  Mexico 


COAIVMERCC  union 

avinui  new  jersey 

ARRUCAriON-OESIGNEO  RESISTORS  TOR  ELECTRONICS  AND  INSTRUMENTATION 
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Standard 


^  CUSTOM- 
MADE 

CORD  SETS  BY 

PHALD . 


Morton  B.  Kahn 


ment  and  industry. 

At  the  same  time,  announcement 
was  made  of  the  establishment  of 
the  electronics  division  of  Otis,  of 
which  Morton  B.  Kahn,  president 
of  TEMCO,  will  be  manaf^er.  The 
electronics  division  will  execute  ex¬ 
isting  government  contracts  held 
by  Otis  for  electronic  bomber  and 
navigational  trainers  and  other 
contracts  for  electronic  equipment 
under  negotiation.  In  addition,  it 
will  carry  on  research  and  develop¬ 
ment  work  for  Otis  in  the  field  of 
electronics.  The  electronics  di¬ 
vision  will  be  located  in  Brooklyn, 
N.  Y. 

Mr.  Kahn,  who  founded  TEMCO 
in  1936,  will  continue  as  president. 
The  company  will  remain  in  opera¬ 
tion  to  complete  its  existing  con¬ 
tracts. 


Just  a  short  time  back  the  custom-made 
cord  set  shown  here  did  not  exist!  It  was 
custom  created  and  produced  for  a  very 
special  application  by  PHALOl 

PHALO  has  an  industry-wide  reputation 
for  designing  and  producing  the  unusual 
in  cords  and  cord  sets  . . .  and  in  so  doing, 
solving  the  ^'unsolvable'^  problems! 

See  the  PHALOCORD  section  of  the  new 
PHALO  CATALOG  for  details.  ASK  FOR 
CATALOG. 

A$K  ALSO  FOI  THE  NAME  OF  YOUR  NEAREST  PHALO 
SALES  REPRESENTATIVE  IN  THE  FOUOWING  CITIES: 

New  York,  N.  Y.  Cleveland,  Ohio 

Rochester,  N.  Y.  Houston,  Texas 

Philadelphia,  Pa.  Phoenix,  Ariz. 

Greensboro,  N.  C.  Chicago, 

Wichita,  Kansas  Detroit,  Mich. 

Natick,  Mass.  Los  Angeles,  Cal. 

San  Francisco,  Cal. 


IRC  Builds  Second 
North  Carolina  Plant 

Construction  of  a  plant  located 
in  Boone,  North  Carolina  has  been 
started  by  the  International  Re¬ 
sistance  Co.  of  Philadelphia.  The 
plant,  to  be  situated  on  a  20-acre 
tract  recently  purchased  by  IRC, 
will  have  40,000  sq  ft  of  work 
space.  Building  cost  has  been  esti¬ 
mated  at  ^400,000.  Completion 
and  actual  production  in  the  plant 
is  expected  by  January  1,  1954. 

Initially,  IRC  will  employ  ap¬ 
proximately  200  persons.  Eventu¬ 
ally  about  500  workers  will  be 
employed,  of  which  80  percent  will 
be  women.  Various  types  of  power 
wire-wound  and  precision  resistors 


PHALO  PLASTICS  CORPORATION 

CORNER  OF  COMMERCIAL  $T.  •  WORCESTER  •  MASS. 

Insulated  Wire  and  Cables  —  Cord  Set  Assemblies 
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Metering  Pump 


SPECIAL:  3  forSJ.OO 


BENTON  HARBQR  14, 
1  'MICHIGAN 


^  tn^r  ACiNt  ’ 

ROCK!  INnRNATIONAL  CORP 

13  fot(  40f*t 
NfW  TOINt  CfTY  M6i 


P.Oi  IM  147 

kVENIE  •  NKTlEr  || 

T*UptM««  NUri«y  2.4510== 


This  Readv-Guide  is  beinc  sold  at  less  than 
cost  as  an  introductory  offer  only.  Price  is  only 
354-3  for  $1.00.  Order  from  your  nearest 
RELIATRON  Tube  Distributor  or  mail  cou- 


Weslinghoiise  Electric  Corporation 
Electronic  lube  Uivltion,  Uept.  A-210 
Box  284.  Elmira,  N.  Y. 

. Enclosed  is  $1.00  for  3  copies  of 

Ready  .<iuidc 

. F.mlosed  is  39*  for  I  copy 

NAME . 


ADDRESS 


CITY 


Please  Print 


P  OUTSTANDING 

U  FEATURES  of  the 

u 

Ci 
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STODDART  AIRCRAFT  RADIO  CO.,  INC 


(continMd) 
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will  be  produced  in  the  new  plant 

John  Kane,  who  has  been  asso¬ 
ciated  with  IRC  in  Philadelphia  for 
many  years,  has  been  appointed 
plant  manager. 

The  plant  is  the  second  in  North 
Carolina  for  the  company.  In 
March  of  this  year,  IRC  started 
production  of  volume  controls  in 
its  Asheville,  N.  C.  plant. 


Rectifier  Corp.  Opens 
Puerto  Rican  Plant 

Beginning  of  operations  in  a  new 
plant  located  in  Fajardo,  P.  R.  was 
announced  by  Rectifier  Corp.  The 
new  company  has  been  incorporated 
under  the  Island’s  laws  to  manu¬ 
facture  selenium  rectifiers  and  re¬ 
lated  electronic  equipment. 

Lloyd  J.  Hughlett,  president  of 
the  new  company,  announced  that 
the  plant’s  facilities  have  been 
organized  to  produce  a  complete 
line  of  radio  stacks  for  radio  and  tv 
receivers  and  comparable  equip¬ 
ment  requiring  current  conversion. 
Markets  will  be  on  the  mainland, 
Hughlett  stated,  and  delivery  from 
the  Island  to  points  on  the  Eastern 
seaboard  and  Midwest  can  be  as 
rapid  as  from  suppliers  in  the 
States. 


Magnavox  Elects  Two 
New  Vice-Presidents 


kXIAl  LINE  TERMINATION 
ft'  50  ohmt 


SINGLE  ATTENUATOR  PAD 
.■  j  '  50  ohm* 

[VSWR  ±  1.2  to  3000  me. 
[One  watt  c.w.  power  dissipation 


Inquiries  are  invited 
concerning  single  pads 
and  turrets  having 
other  characteristics 


John  A.  Rankin 


Election  of  John  A.  Rankin  and 
John  S,  Sturgeon  as  vice-presidents 
of  the  Magnavox  Co.  was  an¬ 
nounced  by  Frank  Freimann,  presi- 
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For  HEAVY  DUTY  HIGH  VOLTAGE 


High  Sensitmiy  , .  Logarithmic 

AC  VOLTMETERS 


if  you  are 
concerned  with 


SELF  CONTAINED 
ALL  AC  OPEBATED 
UNITS 

NO  PREAMPLIHERS 
NEEDED 


POWER 

SUPPLIES 


TliMa  •xtramsly  ■•niitlT* 
and  highly  ilabU  instru- 
manlt  ■•rr*  ■imullonnoiuly 
aa  Tollmatan  and  high  gain 
ampUiian.  BuUt-in  limiting 
circuit  protects  mirror  seal* 
Indicating  motor  ogoiBSI  all 
otrorloods  (maximum  Input 
Toltogo  on  most  sonsinxo 


you  should  have 
the  new  and 
oomprehensive 


MODEL  47-^  n 

=^2%  15Cto30KC  ^ 
50  MICROVOLTS  to  500  VOLTS 


catalog 

of  electronically 
regulated 
laboratory 
power  supplies. 
Manufactured  by 
one  of  America's 
pioneer  specialists, 
this  field-proven 
precision  equipment 
is  priced 
surprisingly  low. 


Overlap. 

Scale 


Amp. 

Gain 


Input 


PRODUCTS  ARE  BETTERS 


YES...  WE  BUILD  BETTER  EQUIPMENT 
BASED  ON  MANY  YEARS  OF  EXPERIENCE 

*While  this  word  has  been  overworked  in  many  in¬ 
stances,  we  will  be  pleased  to  demonstrate  the  extras 
built  into  our  transformers  to  make  them  better. 


^  NEW  UNITIZED  RECTIFIERS 

For  high  voltage  D.C.  sources . . .  lower 
initial  cost . . .  minimum  upkeep  . . .  con¬ 
venient  —  ready  to  connect  to  AC.  line 
and  D.C.  load  . . .  compact  —  requires 
minimum  floor  space. 


AIR  ...  OIL  ..  .  ASKAREL 

Plots  Trontformsri .  Filament  Trontformsrt .  Filter 
Reactors  .  Modulation  Transformers  .  Distribution 
Transformers  .  Pulse  Transformers  .  Testing  Trans¬ 
formers  .  Precipitation  Transformers  .  General  Pur¬ 
pose  Transformers  .  Hl-Voltoge  Transformers. 


SEND  FOR  NEW  CATALOG 


Lambda  Eltcuooics  Corp. 

103-02  Nonbem  Blvd.,  Corona  M.  N.  Y. 
Please  send  me  the  new  Lambda  Power 


Askorel  Immeised 
Filter  Reactor 
30,000  Volt  Test 

MEETS  STANDARDS  OF  AIEE-NEMA 


A  NAME  SYNONYMOUS  WITH  EXPERIENCE 

MA6NATRAN  INCORPORATED 

TRANSFORMERS  AND  ELECTRICAL  E  O  U I  PM  E  N  T  MfiNIRMnA 


J  *  7  s  1 

f  i  i  f  1  V ' 

T  k  1 

1  w  Ij 
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.  . .  fo  simplify  *■'*'0^,,,^^^  r 

electronic  control  systems,  ^ 

computers  and  instrumentation.  LT* 

Servomechanisms,  Inc.  "buil<Jing  block"  or  packagecJ 
function  technique  reduces  intricate  "all  in  one" 
systems  into  simple,  standard  electronic  components 
which  plug  into  pre-wired  chassis.  This  advanced 
design  philosophy  provides  reliability,  inter-  i 
changeability,  and  ease  of  maintenance.  M 
The  same  concept  has  been  applied  to 
Servomechanisms,  Inc.  expanding 
.  line  of  transducers. 


Untvefvtlfy  I  opted  ,<nd  pfc»vt*n  in  combat 
tbe-.o  buddtng  bimk,"  ur  .tv^ilable  for 
M)  and  400  (  V' to  applications  Wnfp 
to  Dopt  Ct  0  4  tor  :  oniplete  information 


Want  mart  hiforfiNitlofi?  Utt  post  card  ••  lOft  pop* 


□iQQDQamB 


SERVOrSMUlNISMS 


W«(tbiiry  l>lviti«ii 
Potl  and  Stawort  Avai.,  Wottbury,  N.  Y. 


■I  Sagwndo  DIvMan 
316  Wathington  St.,  El  Sagundo,  Calif. 


I’OSIIIONING  MICHAfllSMS  •  SERVO  AMPLIHERS  •  MODULATORS  •  POWER  SUPPLIES 
SIRVOMOIORS  •  ADAPTERS  •  IRANS8UCERS  •  MECHANICAL  DEVUOPMENT  APPARATUS 


PLANTS  AND  PEOPLE  (continutd) 

dent,  late  this  summer. 

Sturgeon  is  treasurer  of  the  tv 
and  radio-phonograph  concern, 
while  Rankin  serves  as  director  of 
engineering. 

Sturgeon  joined  Magnavox  in 
1940  as  comptroller  and  in  1949 
WEIS  elected  treasurer.  Prior  to  that 
he  served  as  senior  accountant  with 
Price,  Waterhouse  and  Co.  in  Chi¬ 
cago  for  six  years  and  in  a  similar 
capacity  with  Haskin  and  Sells. 

Rankin  joined  Magnavox  in  1951 
as  director  of  engineering.  He  is 
in  charge  of  development,  design 
and  engineering  for  production  of 
all  civilian  and  military  equipment. 

Prior  to  joining  Magnavox  he 
served  for  a  number  of  years  as  an 
executive  engineer  in  the  radio  and 
electronics  industry,  including 
prominent  positions  with  Belmont 
Radio  Corp.  and  RCA. 

The  new  vice-presidents  will 
make  their  headquarters  at  the 
company’s  main  office  in  Fort 
Wayne,  Indiana. 


LaPointe  Buys  Printed 
Circuit  Company 

LaPointe  Electronics  has  purchased 
a  96  percent  interest  in  Circuitron, 
manufacturer  of  printed  circuits, 
it  was  announced  by  Jerome  E.  Res- 
pess,  president.  "By  acquiring  and 
managing  Circuitron,”  Mr.  Respess 
stated,  “LaPointe  is  Eissured  of  a 
continuing  supply  of  the  printed 
circuits  used  in  the  Vee-D-X 
Mighty  Match  and  other  tv  Eicces- 
sories.  In  addition,  LaPointe  will 
manufacture  printed  circuits  for  a 
wide  variety  of  fields  within  the 
electronic  industry.” 

Circuitron  is  being  moved  to 
Rockville,  Conn,  where  it  will  take 
over  space  in  another  factory  build¬ 
ing  near  the  main  LaPointe  plant. 
Initially,  approximately  50  people 
will  be  employed  to  operate  Circui¬ 
tron,  with  aditional  personnel 
being  acquired  as  expansion  con¬ 
tinues. 


GE  Plans  Increase 
In  Aluminized  TV  Tubes 

A  FIFTY-PERCENT  increase  in  its 
i  production  of  aluminized  tv  picture 
tubes  is  expected  by  GE  when  a 
multimillion-dollar  retooling  proj¬ 
ect,  now  under  way  at  its  Buffalo 


FABRICATION  IN  ALL  METALS 


OPHAR 


WAXES 


COMPOUNDS 


Interested  In  a 
Challenge  As  Great 
As  All  Tomorrow 


Zophar  Waxes,  rosins  and  compounds  to  imprognato, 
dip,  seal,  embed,  or  pot  electronic  and  electrical  eqeip- 
ment  or  components  of  all  types;  radio,  television,  etc 

Cold  flows  from  100°F.  to  285°F. 

Special  waxes  non-cracking  at  — 76°F. 

Compounds  meeting  Government  specificatione  pimin 
or  fungus  resistant. 

Let  us  help  you  with  your  engineering  problems. 


70u'r*  th«  man  w*  hop*  you  aro. 
you  now  horo  a  good  poaiHon.  Por- 
hopa  you  huTo  not  thought  oi  a 
chonge  but  will  conaidor  tha  right 
opportunity. 

You  hoTO  at  laoat  flTo  yaora  oi  ax- 
parianca  in  alactronica  or  an  alliad 
iiald.  You  daalra  to  do  mora  than 
iuat  carry  oaaignmanta  to  aoUaiac- 
lory  concluaions.  You  bora  a  burn¬ 
ing  daaira  to  bloxa  now  trcrila  on 
tha  horixon,  and  taal  youraali  raady 
to  do  it 

You  would  oppradota  on  oppor¬ 
tunity  and  tha  ~go  ohaad"  to  pio- 
naar  ...  at  your  own  poca. 
You'va  aaaturad  in  anginaaring  . . . 
yon  know  wbara  you'ra  baan  ... 
you  now  wont  to  know  whara 
you'ra  going . . .  and  what  you  par- 
aonally  con  achiara  through  your 
craertiTa  anginaaring  tolant. 

U  you  fill  thasa  qualiiications,  wa 
bora  on  opportunity  thot  will  laa- 
dnota  yon.  Yon  will  work  with  ona 
oi  tha  ioramoat  anginaaring  taoma 
in  tha  world,  and  anjoy  rora  iraa- 
dom  and  ancouragamant.  Tha  lost 
word  in  aquipmant  would  ba  at 
your  iingartips.  No  richar  banailta 
ora  oiiarad  anywhara  .  .  .  ragord- 
laaa  oi  tha  ■tondorda  by  which  you 
maoaura. 


YEARS 


Now  Multi- 


Metal  offers  you  “STOCK’* 
magnetic  shields— for  immediate  delivery.  These  shields 
**"*  accurately  fabricated  to  meet  your  highest  standards  of  quality  and  provide  maximum 
prodnetion  economy.  Let  ns  quote  on  yonr  requirements. 

Multi-Metal  also  serves  your  special  needs  for  custom-built  shields,  cabinets, 
chassis,  panels  and  other  sheet  metal  components,  including  large  assemblies  ...  long 
or  short  runs.  Our  engineering  staff  will  help  you  solve  design  and  production  problems. 
For  prompt  quotations,  send  ns  yonr  blueprints  and  specs. 


Aro  YOU  the  man  wo  hopo  you 
OTO?  li  so.  wrilo  us  with  full  trust. 


Sand  yoar  resuma  to: 

JOHN  C.  WELD 
Supsfvisor  of  Employmant 
254  Rano  Straot,  Buffalo  1,  Now  York 

DONALD  BRADLEY 
Partonnol  Suparvitor 
70  Fortyth  Straot 
Botton,  AAoit. 


^  '^SYLYANIA 

ElECTRIC  PRODUCTS  INC 
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PLANTS  AND  PEOPLE  (continued) 

and  Syracuse  plants,  is  completed. 

Almost  three-quarters  of  GE 
picture-tube  production  then  will 
be  in  the  aluminized  tubes,  accord¬ 
ing  to  J.  Milton  Lang,  general  man¬ 
ager  of  the  GE  tube  department. 

Lang  said  increased  production 
of  the  tubes  is  necessary  because 
the  company  presently  cannot  meet 
the  demand  for  them  in  both  initial 
equipment  and  replacement  use. 

The  retooling  operation  affected 
more  than  60  percent  of  the  Kuffalo 
plant  equipment,  and  about  90  per¬ 
cent  of  the  Syracuse  plant  equip¬ 
ment.  Work  began  early  this  year, 
and  a  major  share  of  the  project 
was  completed  at  both  plants  dur¬ 
ing  the  two-week  vacation  shut¬ 
down  early  in  July. 

The  tube  department  is  also  con¬ 
verting  a  former  GE  dishwasher 
plant  at  Scranton,  Pa.,  for  full-scale 
[  production  of  hydrogen-thyratron 
tubes  for  the  nation’s  radar  fence. 


mi 


to  weel  minw 


These  Miniature  Connectors  are  avail¬ 
able  with  various  numbers  of  contacts.  Please 
send  your  inquiries  for  variations  of  these 
types  ...or  for  entirely  new  designs ...  to 
our  Engineering  Department. 


Clevite  Elects 
Operations  V-P 


Hurmcm  1.  Wucklur 


Electtion  of  Herman  L.  Weckler 
as  vice-president,  operations,  of 
Clevite  Corp.  was  announced  by 
James  L.  Myers,  president. 

Weckler  retired  on  April  30  from 
Chrysler  Corp.  where  he  was  vice- 
president,  general  manager  and  a 
director  for  the  past  13  years.  In 
his  new  post  he  will  have  general 
responsibility  for  the  operations  of 
Clevite  Corp’s  manufacturing  and 
selling  units  including  Cleveland 
Graphite  Bronze  Co.,  Brush  Elec¬ 
tronics  Co.,  Harris  Products  Co., 


(USED  WITH 
TYPE  MRE 
RECEPTACLE) 


^  SHOWN  HALP  SIZE  INCORPORATED 

-  GUNBROOK,  CONN.,  U.S.A. 

West  Coast  Branch  (Engrg.  &  Sales  Offices):  7729  Wilshire  Blvd.,  Santa  Monica,  Calif. 


WRITE  OR  WIRE  TODAY  FOR  FULL  DETAILS 
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(AdvtrtiMment) 

NONINDICATING 

METER-RELAY 


SMALL 


METAL  STAMPIAGS 


Sensitivity 

Any  tcttinq  between  0^  microomperee  and 
SO  amperei.  or  irom  .OS  milliToIta  to  SOO  volte 
can  be  iumiehed.  Higher  ranges  con  be 
made  with  external  multipliers.  The  sensi¬ 
tivity  is  adjustable  at  installation  over  a  wide 
range  to  meet  specific  needs. 


Speed 

Design  voriations  allow  lor  a  range  oi  re¬ 
sponse  time  irom  1  millisecond  to  10  seconds 
on  most  sensitivities. 


Case  Style 

The  clear  plastic  case  shown  is  in  produc¬ 
tion.  It  is  approximately  2W'  cube,  includ¬ 
ing  terminals.  This  relay  is  adaptable  to  I 
other  mountings,  including  hermetically 
sealed  plug-in  cans. 

Shock  &  Vibration 

Samples  have  withstood  roll  and  pitch  tests 
required  lor  shipboard  use.  Internal  shock 
mounting  might  be  used  to  moke  h  stand 
most  shock  and  vibration  teats.  For  further 
specifications,  write  or  call  Bradley  Thomp¬ 
son  at  Assembly  Products,  Inc..  Chagrin 
FalU  43.  Ohio;  phone  CH  7-73T4. 


Send  your  prints  for  regular  or  special 
stamping  jobs  to  Potton-MocGuyer  where 
specialized  engineering  experietKe  and  tool* 
making  skill  combine  to  produce  stamped  metal 
parts  accurately,  economically,  promptly.  A 
dependable  source  for  over  35  years,  P*M 
is  completely  equipped  in  an  extensive  modem 
plant  for  large  volume  production  to  meet  the 
most  exacting  requirements.  Moderate  die 
charges;  precision  work;  prompt  service. 

P-M  welcomes  the  opportunity  of  working 
with  your  engineers  in  the  initial  stages  of  their 
special  stamping  designs  when  the  accumulated 
specialized  knowledge  of  our  Technical  Staff 
will  aid  them  in  obtaining  the  most  efficient 
stamping  at  the  lowest  cost. 


S.PJ5.T.  or  S.PJ).T. 
in  ssveral  ratings. 

Normal  contacts 
have  ratings  up  to 
100  DC  milliampsrss 
for  "make"  only. 

Heovy  duty  contacts 
are  rated  1  ampere 
at  115  V.  AC  or  32  V.  DC  for  "make"  or 
"break."  The  diagram  shows  the  internal 
arrangement  and  auxiliary  equipment 
needed  for  the  heavy  duty  contacts. 


TERMINALS  for  ELECTRIC  WIRES 

SpedoKibig  in  terminah,  P-M  ho*  diet  to  produce  over  400 
different  Undt  of  terminolt.  We  obo  provide  pre  teidered 
loitdem  lenninati  tuppRed  on  reeb.  wMi  moddne  Itiot  altadiet 
and  toidert  at  rotot  up  to  1200  perfect  tetrsinothtot  per 
hour.  Send  for  catalog. 


Contacts 


201  Chapman  Street,  Providence,  R 


1%  acctuacy  —  0.2 
microampere  sensi¬ 
tivity  —  100  watts 
load  contoct  rating. 
These  are  some  oi 
the  features  you  got 
in  a  nonindicating 
meter-relay  like  the 
one  In  the  photo.  It 
is  o  moving  coil  relay  and  it  will  do  things 
you  never  expected  without  vacuum  tubes. 


Accuracy 

Factory  adjustment  is  within  2%  oi  the  speci¬ 
fied  current  or  voltoge  for  most  units.  It  can 
be  adjusted  at  installation  to  bettor  than  1%. 
In  fact,  one  customer  (name  on  request)  re¬ 
ports  on  a  battery  charger  shutoff. 


PATTONMacGUYEP  COMPANY 
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With  electronic  controls  taking  over  more 
and  more  operational  functions  in  aircraft, 
it’s  becoming  increasingly  important  that 
the  electron  tubes  used  be  dependable  under 
conditions  of  high  altitude,  continuous 
vibration,  varying  voltages  and  frequent 
shock.  Because  of  their  advanced  design 
and  construction  .  .  .  born  of  never-ceasing 
research  and  special  production  skills  . . . 
Bendix  Red  Bank  Reliable  Electron  Tubes 
have  the  dependability  necessary  to  meet 
these  severe  operating  conditions.  You  can 
depend  on  our  long,  specialized  experience 
to  give  you  the  right  answer  .  .  .  for  all 
types  of  regular  as  well  as  special-purpose 
tube  applications.  Call  on  us  for  full  details. 

Mamufatlvnrt  al  Spaelal  Puniun  f ludrou  tubu, 

luyuffurt,  Oy*aiM*ar$  and  Prucdowol  O.  C.  Melori 


OCTAL 
FULL  WAVE 
RECTIFIER 


HEATER  VOLTAGE 


OCTAL 
FULL  WAVE 
RECTIFIER 


PLATE  VOLTAGE 


OCTAL 
FULL  WAVE 
RECTIFIER 


SCREEN  VOLTAGE 


GRID  VOLTAGE 


MINIATURE 
FULL  WAVE 
RECTIFIER 


PUTE  CURRENT 


OCTAL 
FULL  WAVE 
lECTIFIER 


MIATtOM 


Clevite  Service  and  Clevite  of 
Canada. 

At  Chrysler  Mr.  Weckler  was 
made  vice-president  for  labor  rela¬ 
tions  in  1935,  and  the  same  year 
was  also  put  in  charge  of  the  De  Soto 
division.  In  1940  he  became  vice- 
president,  general  manager  and  di¬ 
rector  of  Chrysler  Corp.  During 
World  War  II  he  served  in  addition 
as  president  of  the  Dodge  division. 

Westinghouse  Patents 
For  Public  Use 

Westinghouse  Electric  Corp.  re¬ 
cently  turned  over  to  U.  S.  Patent 
Office  for  public  use  231  patents, 
primarily  related  to  the  electronics 
field.  These  patents  may  be  used 
by  anyone,  without  license  or  pay¬ 
ment  of  royalties. 

On  the  list  are  a  number  of 
patents  dealing  with  electronic-dis¬ 
charge  devices,  transformers,  amp¬ 
lifiers,  resistors,  rectifiers,  circuit 
breakers  and  dynamo-electric  ma¬ 
chines. 

A  complete  list  of  patents  as  well 
a.s  a  pamphlet  with  609  patents 
previously  available  for  free  unre¬ 
stricted  use  may  be  obtained  with¬ 
out  charge  from  the  U.  S.  Patent 
Office,  Washington  25,  D.  C. 

Mullard  Appoints 
Joint  Lab  Managers 

j  P.  E.  Trier  and  G.  Knott  have  bF;en 
!  appointed  joint  managers  of  the 
:  Mullard  Research  Laboratories  In 
I  England. 

j  Trier  was  engaged  at  the  Ad- 
I  miralty  Signal  and  Radar  Estab- 
;  lishment  from  1941  until  1950. 
During  the  War  he  developed  di¬ 
rection  finding  techniques  in  the 
meter  and  centimeter-wave  regions. 
Later  he  was  head  of  the  vhf  com- 
munications  group.  He  joined 
;  Mullard  in  1950  as  head  of  the 
I  communications  and  radar  division. 

I  In  his  pre.sent  appointment, 
j  Trier  will  direct  the  electronics 
laboratory  and  be  responsible  for 
w’ork  in  the  fields  of  communica- 
j  tions,  radar,  special-circuit  tech- 
'  niques,  particle  accelerators,  special 
components  and  materials,  tube  ap¬ 
plications,  ultrasonics  and  metal 
physics.  He  will  also  act  in  the 
capacity  of  plant  head. 

Knott  commenced  his  career  as 
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Miniature  and  Sub-Miniature 

SLIP  RING  ASSEMBLIES 
BRUSH  BLOCK  ASSEMBLIES 
COMMUTATORS 

and  other 

Electro-Mechanical  Components 

PRECISION  MADE 
TO  YOUR  OWN  SPECIFICATIONS 


Precision  molded  products  with  exacting  tolerances  in 
,  precious  and  non-precious  solid  metals  of  all  alloys.  All 
types  of  Thermo-Plastic  and  Thermo-Setting  materials. 


MAKING 
TRANSFORMERS 
IS  OUR 
BUSINESS 


•  For  more  than  35  years  Acme 
Electric  transformers  have 
become  components  of  all  types 
of  electrical  and  electronic 
equipment.  The  vast  technical 
experience  accumulated  during 
this  time  is  now  available  to 
west  coast  manufacturers 
through  our  Los  Angeles  branch. 


ACME  ELECTRIC  CORPORATION 

MAIN  PLANT:  3110  Water  Street  •  Cuba,  N.  Y. 

WmI  CmmI  EnfliiiMring  Lobaratpriat:  137S  W.  Jpffprtpa  IWg.  •  L«t  AngtUt,  Calif, 
la  Canadas  ACME  ELECTIIC  COlP.  ITD.  •  SO  Narth  Una  Id.  •  Taranta,  Onl. 


lacinc 


334K  MdllbeiMr  Ot  »11.f« 


43SK  S  '  Smp* 
Ct  $44  fS. 
Wired  $79  9X 


KITS 
IN  ONE 


but  they 


EVENING- 


last  a  lifetime., 
and  you 
save  50% 


L^l  1 A I 

ELECTRONIC  INSTRUMENT  CO.,  Inc. 
84  Withers  Streef.  Broolclyn  II,  N  Y 
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KEGISreUD  •  •  •  • 


a  physicist  to  the  Calico  Printers 
Association  in  1935,  From  1937 
until  1940  he  was  engaged  in  re¬ 
search  on  x-ray  crystallography  at 
Cambridge  University. 

In  1940,  he  joined  Mullard  first 
as  development  engineer  on  trans¬ 
mitting  tubes  and  later  on  vhf 
tubes.  He  was  placed  in  charge  of 
the  Mullard  vacuum  physics  labo¬ 
ratory  when  it  was  formed  in  1946. 
He  will  continue  to  direct  the  work 
of  this  laboratory  in  his  new  ap¬ 
pointment  and  will  be  responsible 
for  vhf  tubes,  gas  discharge  tubes 
and  photoelectric  devices. 


SUtMINIATUm 
CAPACITORS  WITH 

PLASTIC  "MYLAR"* 
DIELECTRIC 

Oood'All  production  toch> 
niquot  UMiku  it  poMiblo  for 
MIFIIM  capacitors  to  ba 
ovailablo  in  sixos  tmallor 
than  othor  minlaturixad 
brands.  AH  Good-All  MIFILM 
minioturixod  motal  onclosod 
hormuticolly  soalnd  capaci¬ 
tors  normally  oporato  bo- 
twoon  — 63*C  and  -f-lSO'C. 
Insulation  Rosistanco.  10** 
ohms.  Powor  Factor  loss  than 
.5%.  Sixos  from  .173"  dia, 
K  21/32"  long  (.001  mfd, 
600  VDC)  to  .750"  dia.  x 
1-15/16"  lonp  (I  mfd,  600 
VDC)  slightly  larger  sixos  to 
1000  VDC.  Wo  invito  sample 
orders  for  your  Inspection. 


Minnesota  Mining  Buys 
Irvington  Varnish 

Purchase  of  Irvington  Varnish 
and  Insulator  Co.  of  Irvington, 
N.  J.,  by  Minnesota  Mining  & 
Manufacturing  (Do.  was  announced. 

Herbert  P.  Huetow,  3M  presi¬ 
dent,  said  the  directors  of  3M 
have  approved  a  $7-million  agree¬ 
ment  by  which  Irvington  becomes 
a  division  of  3M.  Mr.  Buetow  said 
Irvington  stockholders  will  receive 
3M  common  stock  and  cash  in  ex¬ 
change  for  their  Irvington  stock. 

Buetow  and  Arthur  E.  Jones, 
Irvington  president,  said  the  move 
is  a  natural  one  in  view  of  their 
respective  interests  in  the  field  of 
electrical  insulation. 

"Like  3M,  Irvington  Varnish  and 
Insulator  Co.  has  had  a  long-term 
research  program  aimed  at  improv¬ 
ing  existing  products  and  develop¬ 
ing  new  products,”  Buetow  said. 
"We  think  it  is  of  tremendous  im¬ 
portance  to  our  company’s  con¬ 
tinued  growth  to  expand  our 
services  to  the  electronics  industry. 
This  industry  is  already  one  of  the 
largest  in  America  even  though 
many  phases  of  its  development  are 
just  getting  started.” 

According  to  president  Buetow, 
3M  has  no  plans  to  change  Irving¬ 
ton  Varnish  and  Insulator’s  oper¬ 
ating  policies  or  its  management 
team.  Jones  will  continue  as  presi¬ 
dent  of  the  division.  All  other  offi¬ 
cers  and  executives  will  continue 
in  their  present  capacities. 

Robert  L.  Westbee,  who  was  re¬ 
cently  elected  a  vice-president  of 
3M,  will  be  responsible  for  liaison 
between  the  parent  company  and 


"Hard  at  marbU,"  and 
popularly  pricud,  thi( 
Good-All  developmont  it 
tht  standard  for  looding 
Radio  and  TV  monufoe- 
turort.  Gonorally  smaller 
than  RTMA  specifications 
AAARBELITE  capacitors  nor¬ 
mally  operate  in  the  — 30*C 
to  -^lOO’C  range.  Built 
for  any  climate,  MARBELITE 
capacitors  can  be  further 
miniaturixed  to  meet  your 
needs.  Standard  sixes  from 
.001  mfd  to  1  mfd  in  100 
to  1000  VDC.  Write  for 
catalog  sheets  M-503. 


MIRACLE  X 

Paper  dielectric,  enclosed,  hermetically 

sealed,  MIRACLE  Ca- 

pocity  change  5%  from  to 

-(-125*C.  Meets  or  exceeds  requirentents 

of  Mll-C-25.  Available  with  all  type  mounts. 

Sixes  from  11/16"  (.(X)1 

600  VDC)  to  dia.  x  2-3/16"  long  mfd, 

600  VDC). 

%  Capocitors  ore  wound  on  Good-All  developed,  endoMd,  automatic 
winding  mochines— no  finger  acid,  dirt  or  dust.  Good-All  engineers  invite 
your  inquiries  and  problems  regarding  tubular  capacitors.  The  difficult 
and  unusual  interest  us. 

^  Write  for  complete  cotofog  covering  all  Good-All  long 

I  M  m  MP**^**t*- 


•DUPONT’S 
Trademork 
for  its 

POLYESTER  FILM 


ELECTRIC  MFC.  CO. 

7i4  W.  first  ST.  Fk$a§  II2-M3  OGALLUAr  MIBR, 
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IMVEKSAL  MAMJFACTl  RI!N(;  COMPANY,  IN( 
•  M  I  c  R  (>  u  i  y  t:  i>  i  y  I  s  i  n  \  • 

410  llillHiiU-  \vriiiir  -  llIiJ.SIDK.  NKW  JKHSKV 


HIGH  &  LOW 
TEMPERATURES 


CONTROLLED 

HUMIDITY 

•  -150“F.  to  4-200“F. 

•  20%  to  95%  R.H. 

•  1  cu.  ft.  to  75  cu.  ft. 
cabinets. 


Walk-in  Rooms 
Temperature  Baths 

Electronic  or  pneumatic 
recording  or  indicating 
control  systems 


Send  lor  complete 
illustrated  brochure 


CUSTOM  CHAMBBRS 
built  to  specifications. 


Years  of  satisfactory  service! 

55  Washington  Avenue 
Carlstadt,  New  Jersey 


ATTENUATORS 
and  TERMINATIONS  ^ 

•  SIGNAL  SOURCE 
•  IMPEDANCE  MEASUREMENT^ 

•  FREQUENCY  MEASUREMENT 
•  TRANSMISSION  LINE  COMPONENTS 
•  DETECTION  and  POWER  MEASUREMENT 


andVi'O'"' 


the  emblem  associated  with 

PRECISION . . .  DEPENDABILITY 


Ow  eRginecnns  staff  «viN  cooperate  m  making  enstom  components  to  yonr  specifications 
write  now  for  complete  Infermetion  to: 


fh^c/njomc  CcAfi 


S  Roseland,  New  Jersey  S 

Manufacturers  of  Precision  Synchros 
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oz.  at  5800  RPM 


Rob«rl  L.  WattbM 


the  new  division.  He  heads  3M's 
newly  created  electrical  products 
division.  This  new  organization 
includes  the  electrical  insulation 
and  sound-recording  tape  division 
and  the  American  Lava  Corp.  in 
addition  to  Irvington. 

Mr.  Westbee  joined  3M  as  a  tech¬ 
nician  in  1933,  shortly  after  gradu¬ 
ation  from  the  University  of 
Minnesota.  In  1940  he  was  as¬ 
signed  to  electrical-tape  engineer¬ 
ing.  He  was  named  sales  manager 
of  the  electrical  insulation  and 
sound-recording  tape  division  in 
1944  and  has  been  general  manager 
of  that  division  since  1948. 


The  power  output  of  this 
predsion  motor  is  excep* 
tioaally  high  in  proportion 
to  its  light  weight  and 
small  size.  Originally 
developed  for  numerous 
aircraft  and  portable 
applications,  the  charac¬ 
teristics  of  its  performance 
can  readily  be  modified 
for  a  variety  of  new  uses. 


StaWass  slaal  sImIi 
Yata  eradslaa  baN  baatlass 


Paul  D.  Miles 
Rejoins  FCC 

Paul  D.  Miles  has  been  named 
engineering  assistant  to  Rose!  H. 
Hyde,  chairman  of  the  Federal 
Communications  Commission. 

Miles  has  rejoined  the  Commis¬ 
sion  staff  after  a  leave  of  absence 
of  more  than  five  years,  which  en¬ 
abled  him  to  serve  as  a  member  of 
the  International  Frequency  Regis¬ 
tration  Board  (IFRB)  of  the 
International  Telecommunication 
Union  (ITU)  with  headquarters  at 
Geneva,  Switzerland. 

From  November  1945  to  Decem¬ 
ber  1947  he  had  been  chief  of  the 
Frequency  Allocation  Service  of  the 
FCC’s  then  Engineering  Depart¬ 
ment.  A  graduate  of  the  U.  S. 
Naval  Academy  in  1927,  Miles 
served  in  various  Naval  posts  and 


icor 


'/iC*  1S01 W.  Congress  St., Chicago  7,  Illinois 

DYNAMOTORS>INVinTIRS*llICTnONIC  CONTROIS*  AITIONATORS* MOTORS 
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MOO  niAMi  MOTORf 

Series 

■  Sheaf 

Watts  Output,  Int. 

(max.) 

22 

Watts  Output,  Con. 

(max.) 

5 

Torque  at  8500  RPM 

(in.  oz.) 

3 

Torque  ot  5800  RPM 

(in.  oz.) 

4.5 

1 

Lock  Torque 

(in.  oz.) 

12 

3 

Volts  Input 

(min.) 

5 

5 

Volts  Input 

(max.) 

32 

32 

Shaft  Diameter 

(max.) 

.250“ 

.250' 

Temperature  Rise 

50“C. 

40*C. 

Weight 

12  oz. 

12  oz. 

I 


ANOTHER 


ADDRESS 


STATE. 


Ultraviolet  ^ 
Laboratory  \ 
Equipment^ 

^  UTILITY  MODEL 
V^QUARTZ  LAMP 

high  pressure, 
^  I  quartz  mercury  arc 

lamp.  It  is  ideally 
applicable  for  use 
the 

scope,  polarimeter, 
spectrometer, 

laboratory 

applications. 


INSPECTOLITE 


A  source  of  “black 
light”  for  making 
rapid  qualitative 
analyses  by  visual 
observation. 


Fused  quartz  suit¬ 
able  for  many  op¬ 
tical  uses.  Hanovia’s 
special  manufactur¬ 
ing  process  greatly 
reduces  the  size  and 
number  of  air  bub¬ 
bles  as  compared 
to  general  commer¬ 
cial  grades.  Higher 
optical  grades 
available. 


Write  for  technical  data  on  These  or 
other  ultraviolet  laboratory  equipment. 

Hnnouin 

CHEMICAL  &  MFG.  CO. 

(Special  Products  Division) 

IN  CHESTNUT  STIUT,  NEWAK  S,  N.  J.  —  Dtpt.  E-10SI 
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U.  G.  CONNECTORS 

Our  Coaxial  Cable 
Connectors  Meet  All 
Government  Specifications 

ie  ALL  ORDERS  DELU  PROMPTLY  ie 

Manufacturers  of 

Highest  Quality  Connectors 

• 

ALLIED  INDUSTRIES,  INC. 

1023  S.  21st  STREET 
LOUISVILLE  10,  KY. 

Phone  Arlington  4640 


LOW  COST 
SCREEN  ROOMS 


A  Sturdy  trouble- 

shielded  SmIoMure 

in  BRONZE 


PATINT  PfNOINO 


Cvoronlc.^  aH.nuatlen  1}^— IM  Ot  In  Irani*  .  .  .  141—141  Dl  In  C*pe*r.  U.*4  by  wsrM't 
largail  indwilrlal  and  alacironic  aqwipmani  manufoilvrari  and  U.  S.  Cavarnmant  anginaart.  Maata 
military  tpacilialiant.  Availobla  with  daubla  ar  tlngla  from*  madaU.  Camplal*  lin*  *f  partnbi* 
tiandard  tiiai  ,  .  .  ar  tpaiial  tiiai.  MAIL  COUPON  far  illatlrotad  (ircalor  wilfc  tantirailian 
diagram,  and  parlarmonia  chart.. 


. COPPER . 


.  BRONZE  . 


4515-17  R.  RAVERSNOOO  AVE. 
CHICAGO  40 

SoUt  ond  EngiriMfing 
R«pftMntativ«s  throughout 
tho  Unitod  Stotos 


I  ERIK  A.  IINDCREN  A  ASSOC.  (MPRS.) 

I  4SI5-T7  N.  Rovan.woad,  Chirago  40 

I  PlaaM  .and  illu.lrotad  circular,  con.tructibn  diogromi,  arid 
parformanc*  chart,  on  th*  NEW  Lindgran  Scraan  Room.. 


QUALITY 


PRODUCT 


Wont  more  information?  Use  pmt  card  on  last  pog* 


(cantiniMd) 


PLANTS  AND  PEOPLE 


then  with  Mackay  Radio  and 
Hearst  Radio.  Returning  to  the 
Navy  in  1941  he  became  assistant 
chief  and  later  chief  of  the  Fre¬ 
quency  Section  of  Naval  Communi¬ 
cations  in  the  period  to  1945.  His 
naval  service  won  him  the  Legion 
of  Merit. 


DIESEL 


GENERATOR  SETS 


Answers  From  A 
Computer  500  Miles  Away 


WJR— Detroit,  Michigan,  wm  200  kw.  GM 
OImoI  gonarolor  Ml  a>  «tand>by  pownr  for 
30,000-watt  trammiltar.  Compactnau  of  unit 
parmittod  Inttallotion  in  gorag*  adjoining 
trammittar  building— atiminating  cott  of  o 
tpacloNy  dasignad  building. 


WICTV— UTiCA,  N.  Y.,  utas  o  100  kw.  Gan- 
arol  Motors  Diatal  ganorotor  sat  for  stond-by 
powar.  Sat  con  ba  stortad  ramolaly  from  tha 
control  room.  Low  vibration  choroctaristk  of 
angina  parmillad  installation  in  room  odjo- 
cant  to  tronsmittar  and  within  30  faat  of 
studio. 


A.  W.  lacobaan,  dlractor  of  tha  Wayne 
UnlTaraity  Computation  Laboratory  in 
Michigan,  lait.  and  Harry  Huskey,  tech¬ 
nical  director,  watch  as  o  test  problem 
is  led  to  the  teletype  by  research  tech¬ 
nician  Gerald  Licht.  The  message  went 
instantly  into  the  Burroughs  Corp.  elec¬ 
tronic  digital  computer  (right)  in  the 
firm's  Philadelphia  Research  Laboratory 
where  it  solved  the  problem  in  seconds 
and  sent  the  answer  back  to  the  teletype 
receiver  at  Wayne.  Remote-control  oper¬ 
ation  of  the  Burroughs  computer  will 
enable  students  attending  a  special  two- 
week  course  on  computers  to  gain 
practical  experience  in  the  use  of  giant 
calculators 


If  you  are  planning  stand-by  power,  be  sure  to  check  the  ad¬ 
vantages  of  General  Motors  Diesel  generator  sets,  listed  briefly 
below.  GM  Diesel  generators  are  meeting  the  exacting  re¬ 
quirements  of  military  service  in  all  parts  of  the  world.  They 
supply  emergency  power  for  more  than  1100  telephone  and 
telegraph  exchanges — for  microwave  relay  stations,  for  hos¬ 
pitals,  government  buildings,  hanks,  airports.  There  is  a  GM 
Diesel  distributor  near  you  who  will  analyze  your  power  re¬ 
quirements  and  make  his  recommendations  without  obliga¬ 
tion.  Look  in  the  yellow  pages  of  your  phone  book  for  his  list¬ 
ing,  or  write  direct  to  us. 

*  Wid*  rcMig*  of  modolt—  1 2  to  200 
kw.,  220  or  440  vollt,  ilnglo  or  Ihroo- 
pbo«o  cwiTonl. 

*  Cxcoilont  froguoncy  and  voltago  rogii- 
lotion  for  lb«  mod  oxocting  roquiro- 
monti. 

*  Poworod  by  Gortoral  Moton  DImoI  on- 
ginoi— dopondoblo,  smooth  2-cyclo 
oporatlon — low  cost  mointanonco— 

•oiy  to  sorvico, 

*  Buflt  by  on*  monufocturor — on#  war¬ 
ranty,  on*  rosponsiblYy  for  both  an- 
gina  and  powar  ganorotor. 


Stanford  Research 
Expands  Air  Lab 

The  Engineering  Division  of 
Stanford  Research  Institute  Hm 
revised  and  expanded  the  organiza¬ 
tion  of  its  aircraft  radiation  sys¬ 
tems  laboratory. 

Thomas  H.  Morrin,  director  of 
engineering  research,  has  an¬ 
nounced  that  expansion  of  indus¬ 
trial  services  in  aircraft  and 
communications  programs  has 
necessitated  regrouping  of  related 
technical  sections  under  a  radio 
systems  laboratory,  by  which  name 
the  new  arrangement  will  be  known. 

Morrin  has  further  announced 
that  the  broadened  scope  of  re.- 
search  and  development  on  the 
areas  of  radio  communications  at 


Intlant  pudi-button  powar  darting  on 
•ofa  Diatal  fual — or  fully  automatic 
darting.  Immadiala  powor,  no  “worm- 
up''  pariod. 

Dapandobla  ttarling— no  ipork- 
ignition  tytlam  to  fail  bacauta  of  damp- 
nat*  or  corrotion— olwayt  raady  to 
dart. 

Easy  to  indaH — compact — lightwalghl 
-^oquiratnotpaciolbullding.no  tpaciol 
boM.  Complata  imtrumantation  pro- 
vidad.  g 

DMribulort  and  Daolart  throughout  tha 
cottniry.  H 


DETROIT. DIESEL  ENGINE  DIVISION 

OiNMAL  MOTORS  •  DETROIT  21,  MICHIOAN 

SMGU  ENGINES  . . .  1 6  to  27S  N.P.  MULTIPIE  UNITS  . . .  Up  to  S40  H.P 


DIESEL 

POWER 


Wrffa  for  Ganorotor  Sat  Cotahg  6  SA  20. 


Wont  more  information?  Um  pott  card  on  last  page. 
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encapsulated 


wound  to  your  requirements 


TYPE  TE 


TAXI! 

TAXI! 

You  may  save  money 
hy  using  our  precision 
equipment  anil  experi¬ 
enced  personnel  on  a  “taxi” 
basis. 

You  may  profit  thus 
by  avoiding  investment  in 
plant  and  machine^  tools 
and  people,  and  in  painful 
experimenting. 

Our  motor  is  warm, 
we  know  our  way  around, 
and  we  charge  only  for 
actual  mileage  that  you 


CONRAD 
&  MOSER 

Workers  in  Aluminum, 
Brass,  Steel  A  Plastics 

DESIGNING 

ENGINEERING  •  MANUFACTURING 
MECHANISMS  •  MACHINES 
EASTS  •  roots  •  DIES  •  MOLDS 
STAMPINGS  •  CASTINGS 
MACHINING  •  SHEET  METAL 
ENCLOSURES  &  CHASSIS 
li  »•  ’/i  NAVY  SPEC  ALUMINUM 
SPOT  WELDING  AND  HELIARC 
WELDING. 

2  Borden  Ave. 
Long  Island  City  1,  N.Y. 


SMALL  IN  SIZE 

Weight — V4  oz. 


TYPE  TP 


Wrife  for  Bulltfin  I6e  E 
for  oddifioaol  informa- 
lion  ond  iptfificafiont. 


SMALL  IN  PRICE 

As  low  as  $5.00  each  in  quantity 
lots.  One  to  three — $7.50  each. 


ECHl\ITROI 

fNOINffRING  COMPANY 
^  ‘  7751  N  4lh  S»  .  Philadelphia  33,  Pa 


^  .  J  S  H  A  91^ 

if»Ro9  ^ 


VACUUM  TUBE 

RETAINERS 

These  retainers  are  used  to  se> 
cure  Vacuum  Tubes  and  to  resist 
side  motion  of  Vacuum  Tubes 
used  in  radio  equipment  which 
is  subject  to  shock  and  vibra¬ 
tions.  These  retainers  meet  the 
recixiirement  of  all  [AN  specifi¬ 
cations.  The  insulated  portion  is 
made  of  a  melamine  base  Fibre 
Gloss  Phenol  which  provides  300 
volts  insulation  to  ground  and 
withstands  a  temperature  of 
350  F.  The  insulated  plate  can 
readily  be  fastened  or  released 
by  hand. 


Available  for  envelope  types  T7,  T8.  MT8.’ 
T9.  T12,  ST12.  T12ZDI.  ST14.  S14,  ST16.  I 
T51/2.  T6'/2.MT.IC.  ST19.  T14,  ST128CT-9.  * 


Manufacturers  of 
Electronic  Comitonents 


JAMES  IPPOLITO  &  CO..  INC. 

401  CONCORD  AVENUE,  BRONX  54,  N.  Y. 
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the  Institute  has  made  it  desirable 
to  change  the  name  of  the  single 
sideband  communications  group  to 
the  communications  group.  Form¬ 
erly  a  separate  research  section, 
the  communications  group  will 
henceforth  be  a  part  of  the  radio 
systems  laboratory. 

Heading  the  new  structure  will 
be  J.  V.  N.  Granger,  assistant 
chairman  of  the  engineering  de¬ 
partment.  Assistant  head  is  John 
T.  Holljahn. 

The  groups  now  assigned  to  the 
radio  systems  laboratory  are:  com¬ 
munications,  John  F.  Honey,  head, 
and  F.  W.  Clelland,  supervisor; 
antenna  research,  J.  T.  Bolljahn, 
head;  antenna  development,  Allen 
Ellis,  head;  airborne  applications, 
D.  R.  Scheuch,  head,  Henry  Blan¬ 
chard,  supervisor;  microwave,  Sey¬ 
mour  Ck)hn,  head. 

Morrin  has  emphased  that  the 
revami>ed  organization  indicates  no 
reduction  in  the  scope  of  work  for 
the  aircraft  industry. 


Leeds  &  Northrup  Elects 
New  President 

The  election  of  I.  Melville  Stein 
as  president  of  Leeds  and  North¬ 
rup  Co.  was  announced  by  the 
board  of  directors.  Stein,  formerly 
executive  vice-president,  succeeds 
C.  S.  Redding  who,  after  14  years 
as  president,  becomes  chairman  of 
the  board,  a  post  that  has  been 
vacant  since  the  death  of  Morris  E. 
Leeds  in  1952. 

Other  changes  in  management 
responsibilities  also  were  an¬ 
nounced.  D.  H.  Schultz,  who  has 
been  secretary  and  treasurer  since 
1940,  succeeds  Stein  as  executive 
vice-president  while  retaining  the 
duties  of  treasurer.  George  W. 
Tall,  Jr.,  vice-president,  assumes 
the  additional  post  of  secretary. 

Stein  joined  Leeds  and  Northrup 
as  a  salesman  in  1910.  During 
World  War  I  he  had  been  personal 
assistant  to  Thomas  A.  Edison 
when  the  inventor  was  chairman 
of  the  Naval  Advisory  Board.  In 
1928  he  was  appointed  director  of 
research  at  Leeds  and  Northrup. 
He  was  elected  a  vice-president  in 
1944,  and  in  1951  became  executive 
vice-president. 

Redding,  now  chairman  of  the 
board,  first  joined  the  company  in 


Pressurized  A  Waterproof 

RECEPTACLES 

Cable  Type 

RECEPTACLE  A  PLUG 

Waterproof  CAPS 
Special  Waterproof 

CABLE  CLAMPS 

High  Voltage 

RECEPTACLE  A  PLUG 

Capacitor  Type 

RECEPTACLE 


New  catalog  literature  is  available  on 
tile  outstanding,  quality  line  of 
RECEPTACLES  &  PLUGS  offered 
by  HHB. 

These  quality  parts  are  available  in 
standard  sizes,  and  arrangements, 

(AN  types),  or  special  arrangements  to 
meet  your  requirements. 

We  invite  inquiries  ...  no  obligations. 


Salts  Estgiaeers  in  All  Prittdpal  Cities 


Wont  more  information?  Um  pott  card  on  lost  pagt. 
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A.V/.rJAYDON 

0  M  P  A  N  Y 


P^#cii<on  W.fT  Woufld  P^t>d«c*i 

/  Eastern  Precision  Resistor  Corp 

mCMMONO  MlLt  II  NIW  YOltt 


LOW 

CAPACITY 

PRECISION 


Sorry!  A,  W,  Haydon  Company 
Can't  Help  Your  Timing  Here. 

'  Only  a  “pro"  and  practice  can  straighten 
you  out!  .1^ 

But  _  _  _  ^ 

We  arc  the  “pro’s"  for  precision  timing. 
Come  to  us  with  these  timing  problems. 
You’ll  find  that  we  have  solved  more 
complex  A.C.  and  D.C.  timing  problems 

•  than  just  about  anybody  el.se.  Maybe  we 
have  already  solved  yours.  It  costs  you 

•  nothing  to  find  out.  rite  for  catalog. 


Engineers  Depend  On 


BURGESS 

batteries 


FOR  INDUSTRIAl 
ELECTRONIC  ARELICATIONS 


Low  capacity,  preciaion 
wir»-wound  rasiston  with 
capacity  controUad  to  ,5 
micro-micro  farads  on  a 

IJD  Magohm  resistor . 

IdaoUy  dasignad  for  inan- 
uiacturars  and  designers 
of  test  equipment,  elec¬ 
tronic  computers,  meters, 
and  other  precision  elec¬ 
tronic  instnunents. 
Gitolog  #953  will  bring 
further  data  on  dais  and 
other  precision  wire- 
wound  components. 


leSaiMMkiM  Mirv«v«  tlww  3  eat  ef  S  •efl. 
iM«r«  SUROiSS  BATTRIiS  aver  aNiar 

InSmlriel  Sry  boftarlM.  Tkara'i  an  hweartant 
y'nmtmn  far  tM«  eaealarWyt  SURGSSS  BATTERIES  ara 
baakae  by  mara  yaart  af  aftetnaariae  "bnaw-liaw'' 
tkaA  any  alMr  Sry  baffariaa.  Mara  and  mara  anat- 
naart  ara  awitebins  la  Bargaaa,  aaclaaivaly,  bacaaaa 
Ibay  bnaw  wbal  ta  ax|M<i  fram  avary  BUROESS 
RATTERY  Hiay  bay . . .  lae  parfarmanca  and  tang 
O  Ufa.  Efbatavar  tha  eepllcalian,  Burgaaa  la  cam- 
plalaty  aqaippad  la  maai  yaar  axarl,  dry  ballary 
^  ^  ragalra mania. 

\  Ewfaw  prrvidai  iH  cunom*rt  wiHi  o  IREC  Mtal- 
^a\  I  MarWa  laomal  IhHns  Hm  cempicit  Kn*  ot 
\  BUtCfSS  lATTERlfS  oihI  tpacifkattoni.  Alto  a 
I  chack  to  anlar  naw  battary  tpacificotiam. 

V.  WrRa  lo  lurgaM  lar  lha  nama  of  your  local 

U  dMtrlbwfor  or,  if  you  kova  a  tpacial  applico- 

_ _ —  Son,  wrka  for  iba  fRtt  Utack  ikaal. 

BURGESS  BATTERIES 

aUROISS  aATTERY  COMPANY 

PRIIRORT,  ILIINOIS 


f4o.  Z30NX 
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(continued) 


New  Booklet 
on  Gomewell 
Precision  Potentiometers 


CONTENTS 


•  Methods  of  Manufacture 

•  Windings  Available 

•  Linear  Potentiometers 

description 

condensed  speci6cationa 


Information  Required  with  Orders 


•  Non-Linear  Potentiometers 

description 

condensed  specifications 

•  Special  Applications 

•  Glossary  of  Terms  Used 


For  your  copy  of  (hit  nuw  GamnwuN  Precition  Polnntiomulur  booklet,  jud  send  ui  o  note  on 
your  company  letterhead.  Your  copy  will  be  mailed  immediately,  at  no  obligatioa  to  you. 


TNI  GAMIWILL  COMPANY  •  Newton  Upper  Falls  64,  Mattachuteltt 


Manufaclurtn  of  precision  electrical  equipment  since  1855 


1901  as  a  draftsman.  He  rejoined 
the  company  in  1909,  was  appointed 
associate  sales  manager  in  1917  and 
held  successively  more  important 
executive  posts  in  the  company.  He 
was  elected  president  just  before 
the  company  was  plunged  into  the 
whirl  of  production  for  World  War 
II.  Under  his  leadership  Leeds  and 
Northrop  made  its  contribution  to 
the  allied  war  effort,  including  the 
manufacture  of  thousands  of  pre¬ 
cision  instruments  used  in  the 
atomic-bomb  project. 

GE  Resumes 

Latin-American  Broadcasts 

Robert  K.  Hanna,  manager  of  GE 
broadcasting  stations,  announced 
that  programs  beamed  at  Latin 
;  America  will  be  resumed  from  GE 
!  shortwave  station  KGEI  in  San 
'  Francisco. 

KGEI  suspended  broadcasting 
I  June  27  after  the  Federal  govern- 
,  ment  curtailed  the  Voice  of  Amer¬ 
ica  program.  The  station  had  been 
America’s  voice  in  Latin  America 
and  parts  of  the  Far  East  for  11 
years. 

Programming  is  being  resumed 
on  a  three-hours-a-day  basis  under 
the  noncommercial  sponsorship  of 
GE,  Hanna  said.  He  added  that  the 
company  decided  to  replace  the 
former  government-sponsored  pro¬ 
grams  because  of  the  continued 
need  for  good  will  and  understand¬ 
ing  among  the  peoples  of  the  world. 

GE  started  shortwave  broadcast¬ 
ing  from  the  San  Francisco  Bay 
area  in  1939  at  the  Golden  Gate 
:  International  Exposition.  KGEI 
was  the  first  international  broad¬ 
casting  station  west  of  the  Missis¬ 
sippi.  After  two  years  at  the 
,  exposition,  KGEI’s  transmitter  wm 
;  moved  to  San  Carlos,  near  San 
Francisco  and  was  boosted  in 
power  to  50,000  watts. 

JFD  Appoints 
Carpenter  And  Hall 

Douglas  Carpenter  has  been 
,  named  chief  antenna  development 
I  engineer  of  JFD  Manufacturing 
■  Co.  He  is  inaugurating  an  ex- 
'  panded  engineering  program  at  the 
company,  incorporating  new  high- 
'  gain  designs  into  its  antenna  line. 

Carpenter  previously  served  as 
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Simplify  th*  c«finpctlpn  Pf  ppuipmpnt  htvlnt  difftrtnt  typ«  tt 
npctprs. 


"MINI-MIX” 


MINIATURE  2~INPUT 
AUDIO  MIXER 

•  Sii»— Only  a  1/U"  *  1  U/U"  s  1  1/U“. 

•  Waifflis  only  )  oiincot. 

•  No  oxtonral  cabloo— connocti  diroctly  to  oquip- 
mtnt. 

•  Many  othor  now  oxclinivo  tooturot. 


LOW  COST 


H^arnstoad 


omnwAno 


HELPS 


U.t.A.  LIST  PRICE 


Idool  for  uso  with  Tope,  Wire  or  Disc  Recorders; 
Amplifiers,  Musical  Instruments,  etc.  Separate  gam 
controls  tor  mixing.  Short  lead  lengths  inside 
shielded  housing  minimizes  '"Stroy  Pickups".  No 
bothersome  projections.  Gam  control  knobs  located 
directly  "in  line"  with  inputs  eliminotes  confusion 
in  selection.  Attroctive  brown  finished  cose — nickel 
plated  accessories.  Write  for  details. 

SWITCHCRAFT  ''ADAPTERS" 
Big  Time  Savers 


Port  No.  310 

••msi-iiiiK" 

}*hone  Jack  Inputs  with  Phone  Plus  output  fit¬ 
ting  ^andard  Jacks. 


7  Different 
"Adapters" 
Available 


Port  No.  320 

Minl-MIx" 


Microphone  connector  input  and  output  mat^ 
ing  with  standard  mlc  connectors. 


Caoiplfte  deseiiptlaa  and  dl* 

mietl.i.tl  drnrixf.  will  344  „,4  „  ,,  chleoe;  22,  IIL 

fauad  la  anr  Catalog  Na.  t-SS.  j^k  Cannaetar  Input  Canadian  Represenutire;  Atlas  Radia  Ca^.*  Ltd., 

Saad  far  aapy.  ta  Phaaa  Plug  Output.  SC#  King  tt..  W.*  Taraata  ZB,  Canada 


AVAILABLE  AT  ALL  LEADING  RADIO  PARTS  JOBBERS 


{UNIFORMITY*  DEPENDABILITY*  SERVICE  •  ECONOMYI 

£ _ iw  SPECIAL  FASTENERS  1 

^aUO  eo^  WESTFIELD  METAL  PRODUCTS 


A  MATERIALS— Steel,  brau, 
stainless  steel,  bronxe  and 
aluminum. 

★  CAPACITY— From  3/16"  hex- 
agon  to  and  including  1-1/16" 
hexogon  acrou  flats,  from 
1/16"  thick  to  and  including 
%"  thick. 

A  THREAD  SIZES— From  #2  up 
to  and  including  W  diameters, 
any  pitches  desired. 


Write  to  Dept,  A 
for  NEW 
ILLUSTRATIVE 
FOLDER 


WESTFIELD  METAL  PRODUCTS  CO.,  INC 

WESTFIEID  MASS 


to  an  ••tr.me  degree 
end  free  from  organic 
impvrifiet  for  trouble- 
free  TV  picture  tube., 
Tbet  It  why  RCA  mokei 
uie  of  lorntfeed  200 
qph  double-eff.ct  Stillt 
in  cembinetion  with 
•erntfead  1000  gph 
Deminereliteri. 

LIKE  I^CAe.e 
THOUSANDS  OF 
PLANTS  THE  WORLD 
OVER  MAKE  USE  OP 
BARNSTEAD  EQUIP¬ 
MENT  FOR  OBTAINING 
PURE  WATER 

If  you  use  water,  in  any  of  countless 
manufacturing  and  processing  operations, 
you  will  find  that  Barnstead  equipment 
producing  either  demineralized  or  dis¬ 
tilled  water,  or  both,  will  insure  better 
products,  consistent  results,  fewer  rejects; 
and  will  cut  your  costs  in  many  ways. 
Join  the  thousands  of  companies  the 
world  over  who  look  to  Barnstead  for  the 
solution  to  their  Pure  Water  problems 
Write  today  stating  your  problem.  Our 
engineers  will  make  recommendations 
without  obligation  .  .  .  recommendations 
that  will  cut  costs  and  increase 
production. 


Deminerilitert 


84  Lanesville  Terrace,  Boston  31,  Mass. 
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I.  PULI  EXTENSION  -  Conlinuout 
ImU  b«aring  oclion  p«rmilt  tMOOlh, 
noA'jor  chaiiit  ramovoi.  lockt  in 
fully  aitandad  poiilion,  muii  ba  un. 
lockad  le  ralurn. 


Why  pat  up 

with  this  costly, 
time-wasting  step 

any  longer?. 


Douglas  Carpantar 


Design 

accessibility 


chief  engineer  for  the  Vee-D-X  di¬ 
vision  of  La  Pointe  Electronics,  the 
Summit  Engineering  Co.  and  Mc- 
Murdo-Silver,  all  in  Connecticut. 

James  Hall  has  been  appointed 
as.sociate  antenna  test  engineer  at 
JFD,  assisting  Carpenter  in  devel¬ 
opment  and  field  testing  of  anten¬ 
nas.  He  was  previously  associated 
with  the  CAA  and  the  aviation  elec¬ 
tronics  operations  of  the  U.  S.  Navy 
as  a  design  and  research  engineer. 


2.  PIVOT  lElEASE  -  Withdrawing 
rnIsaM  rodt  ditsngognt  Ihnm  from 
quadrant  ntnchanitm,  nnoblnt  pnr- 
loctly  balancnd  unit  to  bn  tiltnd  by 
limply  railing. 


into  you 
equipment 


When  repairs  and  maintenance  of 
electronic  equipment  are  needed, 
wasted  time  costs  money! 
Alert  manufacturers  have  totally 
eliminated  the  laborious  step  of 
“getting  at"  vital  components 
by  installing  Grant  Industrial  Slides. 
Is  your  equipment  mechanically 
up  to  its  high  electronic  standards? 

If  not.  Grant  offers  you: 
Stock  Slides.  A  great  variety  of 
types,  suitable  for  most  needs 
available  for  immediate  delivery. 
Custom  Slides.  Our  engineering  staff 
will  assist  you  at  your  plant 
and  develop  slides 
that  fit  your  requirements  perfectly. 


Battelle  Names 
Slone  And  Moncreiff 

James  Stone  and  Bruce  Moncreiff 
have  joined  the  staff  of  Battelle 
Institute,  Columbus,  Ohio. 

Stone  will  conduct  engineering 
research  leading  to  the  develop¬ 
ment  of  digital  computing  systems 
and  components  for  the  handling 
of  both  technological  information 
and  mathematical  problems.  Prior 
to  joining  Battelle,  Stone  was  em¬ 
ployed  as  an  electronic  development 
engineer  at  the  Oak  Ridge  National 
Laboratory.  It  was  while  there 
that  he  developed  what  is  now 
called  the  Oak  Ridge  National 
Laboratory  reactor-controls  com¬ 
puter — an  analog-digital  computer 
with  special  applications  in  the 
study  of  reactors. 

Previously,  he  was  senior  elec¬ 
tronics  engineer  on  the  NEPA 
project  conducted  by  the  Fairchild 
Engine  and  Airplane  Corp.  at  Oak 
Ridge. 

MoncreifTs  principal  interest  at 
the  Institute  is  in  the  development 
1  of  information-handling  devices 


3.  4S*  PIVOT  -  Unit  tocki  in  43 
dogro*  or  90  dugruu  poiilion.  Sp«. 
ciol  pivolad  poiilioni  con  b«  ob- 
tainod  lo  El  individual  raquiromanti. 


4.  PUll  TUT  —  Moinlunonc*  ond 
rapoiri  ooiily  mad*.  Acmii  lo  <om- 
pon*nl  ii  gain*d  in  o  low  Mcondi. 
Sp*<ial  ilid*i  con  previd*  plui  or 
minui  90*  till. 


Write  for  our  complete  Industrial  Slide  Catalog. 
Grant  Pulley  and  Hardware  Corporation 
31-73  Whilestone  Parkway,  Flushing,  New  York 


Want  mor*  Information?  Um  post  cord  on  lost  pog*. 
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TERMINAL 

BLOCKS 

NAVY  TYPE 


LETS  FACE  FACTS! 

Most  manufacturers  of  precision 
;  wire-wound  resistors  offer  products 
having  similar  physical  appearances 
I  and  electrical  characteristics.  Our 
i  claim  to  individuality  is  based  upon 
I  RaiABILITY  OF  PRODUCT.  The  form- 
!  ula  to  obtain  RELIABILITY  is: 
I  Skilled,  painstaking  attention  to 
I  EVERY  detail  in  EVERY  step 
j  of  fabrication! 

!  Our  steady  custemers  tell  is  that 
the  fermula  works! 

{  Our  newly  expanded  production 
facilities  now  enable  us  to  offer 
'  rapid  delivery. 


11423  VANOWEN  ST.,  NORTH  HOLLYWOOD,  CALIFORNIA 


Shaw  terihinal  blocks, 
produced  to  Navy  specifi¬ 
cations  are  now  available 
from  stock. 

Supplied  with  comple¬ 
mentary  hardware  if 
desired. 

Shaw’s  f  eputation  as  an  ex¬ 
perienced  custom  molder 
assures  you  the  highest 
quality  precision-made 
terminal  blocks. 

Write  to 
Shaw  today 
for  complete  V 
specifications  'i;.  ■ 

and  prices. 


SUaset  3-3BB0 


Manufacturers  of  Precision  Resistors,  Toroid  Inductors  and  Electric  Wave  Filters 


REPniSENTATIVES: 

Jack  Baebe,  S707  W.  Lake  Street,  Chicago.  Illinois 

George  E.  Harris  &  Co.,  Box  300S,  Municipal  Airport,  Wichita,  Kansas 

Marvin  E.  Nulsen,  5376  E.  Washington  St.,  Indianapolis  19,  Indiana 

Burlingame  Associates,  103  Lafayette  Street,  New  York  City 

Canada:  John  R.  Tilton,  1166-A  Lake  Shore  Road,  Long  Branch,  Ontario 


Tor  further  Information 
contact  your  nearest 
Hycor  representative  or 
write  for  Bulletin  R 


SPICIPICATIONS 
t.  ACCURACY 

Better  then  .05%  from  20*F  to  120*F 
S.  SENSITIVITY 

Usable  indication  with  1  milliwatl  -input 
Adjustable  for  higher  levels 

S.  INDICATOR 

SO  Microammeter 

4.INRIIT 

50  Ohm  Type  N  Connector 

S.  EXTERNAL  DOOUTRUT 

Pin  Jacks 

S.  EXCURSION  or  MICROlWETER 

One-half  inch 

7.  MICRORNETER  SCALE 

at  1000  Me - 
1  Division  equals  290  KC 
rt'lAOOMc- 
1  Division  equals  350  KC 
at  2000  Mc- 
1  Division  equals  450  KC 
at  2600  Me--  ' 

1  Division  equals  555  KC 
•.EXTERNAL  SUE 
6V5  X  9%  X  7" 

•bWEIONT 
Four  pounds 

(Cavity  units  are  also  avail¬ 
able  for  custom  housing) 


...For  Field  and 
:^Laboratory  Use! 


rS-d.l7t<A  BOO-1MO  MCS. 
nJC-\Ti.A  1200.1400  MGS. 

ps<.t7a-A  taoo-asso  JACS. 
rs-c.irs-A  iroo-Moq  mcl 


frequency  standards^ 


P.  0.  Box  504. 


Asbury  Park,  New  Jersey 


For  those  who  appreciate 
Professional  Standards 


PLANTS  AND  PEOPLE 


(continntd) 


Hammarlund's  Newest 


and  techniques  for  applying  them 
to  problems  of  business  and  indus¬ 
try.  He  comes  to  the  center  from 
the  Prudential  Insurance  Co.  of 
America  where  he  was  employed  as 
senior  methods  analyst.  While 
there,  he  supervised  research  aimed 
at  finding  applications  for  digital 
computers  in  the  company’s  clerical 
operations.  Prior  to  joining  Pru¬ 
dential  Moncreiff  was  engaged  in 
operations  planning  at  GE. 


Noebels  Heads  Beckman 
Applications  Division 


A  modern  Communications  Receiver 

With  Complete  New  Tube  Line-up 

Including  separate  oscillator  and  mixer! 


The  "HQ-140-X”  is  a  new  superheterodyne  receiver  that  incorporates  all  the 
advanuges  of  modern  professional  design  and  circuitry.  In  addition,  all  the 
outstanding  features  that  have  made  Hammarlund  "HQ's”  famous  for  qual¬ 
ity  and  performance  have  been  retained. 

It  is  ideally  designed  for  either  professional  or  amateur  use.  Frequency  cov¬ 
erage  is  continuously  tunable  from  340  Kc  to  31  Me  (335  to  9.7  meters)  in 
six  bands  with  selectivity  that  makes  it  possible  to  read  the  desired  signal 
when  the  band  is  extremely  congested. 

IMPROVED  DESIGN 

The  special  patented  Hammarlund  crystal  filter  (the  same  one  that’s  in  the 
“SP-600")  provides  extreme  selectivity  for  the  high  attenuation  of  closely 
adjacent  interfering  signals.  Improved  sensitivity,  stability  and  image  ratio 
are  featured  in  this  receiver. 

Band-spread  tuning  is  available  on  the  four  higher  frequency  ranges,  with 
direct  calibration  for  the  80,  40,  20,  13,  and  10  meter  amateur  bands. 

MODERN  FEATURES 

Use  of  a  separate  mixer  (6BE6)  and  oscillator  (6C4)  contribute  to  the 
high  degree  of  oscillator  stability.  6BA6's  are  used  for  the  RF  amplifier  and 
for  all  three  stages  of  IF  amplification  for  maximum  efficiency. 

Large,  comfortable  and  conveniently  positioned  controls,  in  addition  to  the 
many  other  outstanding  features,  make  it  a  truly  professional  type  receiver, 
the  ideal  instrument  for  operating  in  today's  crowded  shortwave  bands. 
for  Detailed  Information  Write  for  Bulletin  HI, 


Henry  J.  Noebela 


Appointment  of  Henry  J.  Noebela 
to  head  the  applications  engineer¬ 
ing  division  of  Heckman  Instru¬ 
ments  has  been  announced  by  W.  H. 
Steinkamp,  vice-president  and  gen¬ 
eral  sales  manager. 

Mr.  Noebels  has  been  associated 
for  the  past  eight  years  with  the 
Heyden  Chemical  Co.,  in  charge  of 
the  physical  instrumental  analyti¬ 
cal  research  lab.  He  worked  also 
as  Adjunct-Professor  of  Analytical 
Instrumentation  at  the  Newark, 
N.  J.  (Allege  of  Engineering.  His 
appointment  follows  a  set-up  in 
applications  engineering  activities 
at  Beckman. 


Motorola  Establishes 
New  Test  Lab  In  Ohio 

A  NEW  TEST  LAB  for  Motorola  prod¬ 
ucts  is  being  established  at  Loyal 
Oak,  Ohio,  it  was  announced  by 
A,  T.  Alexander,  national  service 


IKLQND  MANUFACTURING  CO.,  INC 
A  OFFICES:  460  W.  34tli  St.,  N.  Y.  1,  N.  Y. 

H.  MUsm.  CMnf*  11.  M.  •  Ix#wt  tolM  0M<«t  13  I.  40lk  St.,  N.  Y. 
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W>|(*  tbi 
liir  at 
Pratlu<-’ 


SIGMUND  COHN  CORP 


1}I  So  columhus  •  Mouni  Vefoon  N  V 


SYNCHRONOUS 
MOTORS  2 


Engineering 


INCHES  IN 
DIAMETER 


ENGINEERS,  LE.  or  PHYSICS 
GRADUATES,  for  preparation 
of  tocbnical  manuals... 


"CIRCLE  A"  TIMING  MOTORS  —  Provide  exceptional  power.  Up  to 
16  in.  oz.  torque  continuous  duty,  and  84  in.  oz.  intermittent  duty 
at  1  r.p.m.  Compact  —  2"  diameter  by  1  17/64”  deep.  Speeds  from 
1/6  r.p.m.  to  1800  r.p.m.  Operate  in  any  position. 

ELAPSED  TIME  INDICATORS  —  For  industrial  or  laboratory  applica¬ 
tions.  2”  diameter  by  2*78”  deep. 

LOW  SPEED  MOTORS  —  Ranging  from  10  revolutions  per  hour  to 
1  revolution  per  month.  2"  diameter  by  iVg”  deep. 

Bristol  Motors  are  available  for  24,  110,  or  220  volts,  50* 
60  cycles.  They  are  widely  specified  for  timing  devices, 
motion  displays,  defrosters,  clocks,  washers,  ranges,  dry¬ 
ers,  time  delay  relays,  general  control  equipment,  and 
many  other  applications. 

Write  for  folder  B-1 


HUGHES  RESEARCH  AND 
DEVELOPMENT  LABORATORIES’ 
expanding  program  for  pro¬ 
duction  of  radar,  electronic 
digital  computers,  guided 
missiles  and  other  military 
advanced  electronic  systems 
and  devices  requires  the 
folUnving: 


ELECTRICAL  ENCINEERINC  AND 
PHVSICS  6RA0UATES  to  prepare 
operating,  servicing  and  over¬ 
hauling  instructions  for  complex 
electronic  equipment.  Those 
with  previous  maintenance 
experience  on  military  equip¬ 
ment  preferred.  Writers  will 
participate  in  a  three-month 
program  in  our  technical 
training  school  to  become 
familiar  with  the  latest  Hughes 
equipment  prior  to  writing 
assignments. 


VOCALINE  COMPANY  OP  AMERICA,  INC. 
254  Coulter  St.,  Old  Saybrook,  Coan. 


ENGINEERS  EXPERIENCED  in  the 
writing  and  preparation  of 
maintenance  manuals  for 
electronic  equipment  or  guided 
missiles.  These  specialists  will 
work  step-by-step  with  the 
people  designing,  developing 
and  manufacturing  the  products 
involved.  Experience  in  the 
writing  of  engineering  reports 
is  of  value. 


*  To  meet  the  growing  demand 
from  producers  of  light-weight, 
high-frequency  Golvonometer 
movements,  we  hove  expanded 
our  facilities  designed  to  process 
Wire  of  2S  Aluminum  . . .  This  wire 
con  be  supplied  in  diameters  rang¬ 
ing  from  approximately  .001  inch 
through  .005  inch  .  .  .  Anodized, 
with  on  exceptionally  thin  and 
flexible  dielectric  coating.  i 


Write  full  details 
of  your  qualifications  to 


Y  Also  available:  wires  of  alumi¬ 
num  alloys  enameled  os  small  os 
.001  inch  diameter,  to  meet  rigid 
specifications  of  resistance,  size 
and  straightness. 


Research  and  Development 
Laboratories 


SCIENTiriC  AND  ENGINEEMNO  BTArr 


Culver  CUy,  Lot  AnyeUa  County 
Colifomia 


Atsurarvce  h  requirad  that  ralocation 
of  tha  applicant  will  not  causa  disruption 
of  an  urgant  military  proiact. 
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INTRICATE  SHAPES  with 
tolerances  often  os  close  os  ±.005 
without  Grinding  or  Finishing! 


The  costly  headaches  and  limita¬ 
tions  of  loose  tolerances— which 
have  vexed  the  engineer  with  varia¬ 
tions  of  1/32'  in  permanent  mag¬ 
net  design— have  been  virtually 
eliminated  by  Thomas  &  Skinner, 
specialists  in  magnetics  for  more 
than  half  a  century. 

Now  your  engineers  can  specify 
the  intricate  casting  shapes— with 
sharply  defined  relief— which  in  the 
past  have  been  too  difficult  or  too 
expensive  to  produce.  Through  rad¬ 
ically  new  techniques,  Thomas  & 


Skinner  permanent  magnets  are  cast 
with  such  close  precision  that  little 
or  no  grinding  and  finishing  is  re¬ 
quired  for  dimensional  accuracy. 

Call  in  a  Thomas  &  Skinner  en¬ 
gineer — let  him  work  with  your  own 
development  specialists— learn  how 
your  permanent  magnet  problems 
of  close  tolerances  and  intricate  de¬ 
signs  may  be  solved  by  the  new 
Thomas  &  Skinner  technique— 
.now!  Write  today— ask  for  the  new 
Thomas  &  Skinner  Permanent  Mag¬ 
net  Bulletin,  No.  151. 


THOMAS  &  SKINNER  Steel  Products  .Company 

1120  East  23rd  Street  •  Indianapolis,  Indiana 


director.  Although  the  site  is  espe¬ 
cially  suited  to  tv  testing  because 
of  the  number  of  vhf  and  uhf  sta¬ 
tions  in  the  area,  the  company  will 
also  test  its  home  and  auto  radios 
there. 

Each  week  sets  picked  at  random 
will  be  shipped  to  the  Akron  suburb 
!  to  undergo  quality-control  checks. 

I  Arthur  Pape  of  Motorola’s  service 
I  department  will  supervise  testing 
;  operations.  Up  to  the  time  of  the 
I  move,  testing  was  conducted  in 
I  Lakewood,  N.  J. 

RETMA  Sets  Plans 
For  TV  Service  Course^ 

Television  technicians  in  the 
New  York  area  selected  by  the  New 
I  York  Trade  School  to  participate 
in  RETMA’s  first  training  course 
will  learn  modern  service  tech¬ 
niques  by  working  on  the  latest  tv 
sets  and  utilizing  the  most  modern 
test  equipment. 

RETMA  member  companies  have 
'  donated  approximately  $80,000  in 
'  money  and  equipment  for  the 
'  course.  The  pilot  program  is  de¬ 
signed  to  develop  an  industry-ap¬ 
proved  upgrading  course  for  tv 
I  service  men  to  be  used  in  trade  and 
i  vocational  schools  throughout  the 
I  country.  It  is  expected  that  it  will 
j  improve  the  technical  proficiency 
;  and  business  technique  of  practic¬ 
ing  tv  servicemen. 


CBS-Colunibia  Names 
Three  Engineers 

Leopold  M.  Kay,  vice-president 
of  engineering  of  CBS-Columbia, 
announced  the  appointments  of 
Jerome  Goldman,  Eugene  Lieber- 
j  man  and  Robert  S.  Sterling  to  the 
I  company’s  engineering  staff. 

Goldman,  who  has  been  appointed 
I  senior  electronic  engineer  on  gov- 
I  ernment  equipment,  was  formerly 
associated  with  Tele  King  Corp., 
where  he  worked  on  uhf  tuners. 
He  also  was  an  engineer  with  West¬ 
ern  Electric  Co.  and  with  Techno 
Scientific  Co. 

Lieberman,  who  was  named  liai¬ 
son  engineer  for  the  product  engi¬ 
neering  staff,  will  be  in  charge  of 
coordinating  activities  between  the 
engineering,  production  and  qual¬ 
ity-control  departments.  He  was 
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Hifh  RMi-ntct,  airMl 

raadlna  (•vntar  !•  indicoU 
liKtmnMt  of  m«aiwr*m«nl  in 
todpt  naviaptian  inUrumanlt. 


Nigh  ipaad  dafraa-lya*  cpwniar  la  ln> 
dicpla  daarta>,  minuUt  and  lanlht  of 
mlnulat  far  navigatina  agwipmanl. 


Sparlal  cauntar  far  uta  an  Tapa  Racardar 
fa  indicala  Iha  patilian  af  lapa  patiina 
Ihrawa^  lita  racardar. 


WKITl  rOK  LITSKATUKt 

DURANT  MANUFACTURING  CO. 

1912  N.  tuffum  Sf,.  Milwoukaa  1,  Wi*. 
112  Oronga  Straal,  Providanca  3,  R.  I. 
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DESIGNERS  AND  MANUFACTURERS  OF  HIGH  FREQUENa  AND  HIGH  VOLTAGE  EQUIPMENT  SINCE  1921 


l>l)ODUCTIMETEI^S 

$IN((  1179  I  CoeU^uUf  J 


for  maximum  economy*  •  • 
5KW  vacuum  tube 

bombardier 

OR  induction 
heating  UNIT 


Simple. ..Easy  to  Operate... Economical 
Standardization  of  Unit  Makes  This  New  Low 
Price  Possible. 

Maximum  aconomlat  con  ba  obfoinad  only  by  uta  ot 
corracf  traquancy  and  powar  combinations  whan  apply¬ 
ing  tha  fachniquat  of  induction  haoling  to  manufacturing 
procattat. 

It  it  tigniflcont  that  only  SciantiRc  Elaetric  in  tha  pratant 
markal,  con  offar  you  a  talaclion  of  fraquanciat  da* 
panding  on  powar  raquirad,  in  wida  powar  rang#. 
2-3VS-5-B-7*>^.l0.|2VS-15-IS-25-40-60  KW  (oil  uniH 
obova  60  KW  ora  contidarad  cuttom  built).  Thit  maont 
Ihot  alactronic  haoling  aquipmani  producad  byScianlifk 
Elaetric  it  toilorad  to  your  naadt . . .  flltad  parfactly  la 
tha  lotk  anirutlad  lo  it,  anobling  you  lo  kaap  your 
initial  invatlmanf  in  aquipmani  lo  o  minimum  whila 
affording  you  oil  tha  provan  odvonlogat  of  alactronic 
hooting. 

Wrila  now  for  complala  information  or  land  tomplat  of 
work  lo  bo  procottad.  Spacify  lima  cycia  for  your 
particular  job.  Wo  will  quota  on  propar  tiia  unit  for 
your  raquiromonlt. 


DURANT 


M  F  G  .  CO. 

Specials 

For  RADAR,  ELECTRONIC 
and  INSTRUMENT  APPLICATIONS 


<^74e"S.S.  WHITE  SOX 

HIGH  VOLTAGE  resistor 


WRITE  FOR  BULLETIN  4906 

h  gives  complete  information  on 
S.S.White  resistors.  A  free  copy  and 
price  list  will  be  sent  on  recpiest. 
Send  for  a  copy. 


"^"*^*  ”*  ******  4>eet.  >.  10  leal  40lli  Si. 

IjpE  NIW  YOIK  Mr  N.  Y. 

WESTERN  DISTRICT  OFFICE:  Timas  Buildiag,  Long  Baoch,  Calif. 


(Vs  Achiol  Site) 

4  watts  •  100  to  lOO/OOQjnegohms 


Developed  for  use  as  potential 
dividers  in  high  voltage  electro¬ 
static  generators,  S.S.'K^ite  80X 
Resistors  have  many  characteris¬ 
tics — particularly  negative  tem¬ 
perature  and  voltage  coefficients 
— which  make  them  suitable  for 
other  high  voluge  applications. 

They  are  constructM  of  a  mix¬ 
ture  of  conduaing  material  and 


binder  made  by  a  process  which 
assures  adequate  mechanical 
strength  and  durability.  This 
material  is  non-hygroscopic  and, 
therefore,  moisture  -  resistant. 
The  resistors  are  also  coated 
with  General  Electric  Dri-film 
which  further  protects  them 
against  humidity  and  also  sta¬ 
bilizes  the  resistors. 


KEARFOTT  GYROS 
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(continued) 


formerly  with  Emerson  Radio  in 
the  test  engineering  department. 

Mr.  Sterling,  who  was  appointed 
electronic  engineer  assigned  to 
military  equipment  projects,  for¬ 
merly  was  with  the  Link  Radio 
Ck)rp.  where  he  worked  on  com¬ 
munications  equipment. 


Commander  Sergeant  Joins 
Navy’s  Electronic  Supply 


Kearfott  gyros  incorporate  many 
unique  features  permitting  operation 
under  extreme  operational  or  envi¬ 
ronmental  conditions.  A  true  her¬ 
metic  seal  in  dry  inert  gas  provides 
positive  environmental  protection. 
Synchro  pick-offs  and  rigid  structural 
elements  assure  performance  during 
adverse  conditions  of  vibration  or 
shock. 

If  you  require  gyros  with  these 
highly  desirable  characteristics,  we 
would  be  happy  to  review  your  ap¬ 
plication  to  the  end  that  these  prob¬ 
lems  may  be  resolved.  Please  write 
today  for  Bulletin  jf53  describing  our 
productsand  facilities.  Technical  data 
on  all  products  is  available  and  will 
be  sent  on  request. 


KEARFOTT  vertical  gyros  provid¬ 
ing  continuous  vertical  reference 
within  two  minutes  of  arc  under 
bench  conditions  typify  the  engineer¬ 
ing  know-how  and  production  skills 
available  to  you  in  the  field  of  pre¬ 
cision  gyros  for  airborn  control  ap¬ 
plications. 

Designed  for  particular  applica¬ 
tions  with  stringent  performance  re¬ 
quirements,  a  wide  variety  of  free, 
vertical  and  rate  gyros  now  in  pro¬ 
duction  are  being  used  extensively  in 
aircraB  and  missile  control  systems 
demanding  the  most  precise  gyro 
reference  obtainable. 


Commander  Russell  C.  Sergeant, 
USNR,  has  reported  to  the  Navy’s 
Electronic  Supply  Office,  Great 
Lakes,  111.  to  assume  the  position  of 
technical  division  officer.  His  duties 
will  include  technical  and  engineer¬ 
ing  research  relating  to  procure¬ 
ment,  inventory  control  and  distri¬ 
bution  of  electronic  material.  He 
will  also  serve  as  a  liaison  officer  be¬ 
tween  the  Navy  and  the  electronics 
industry. 

The  Electronic  Supply  Office  is 
the  control  point  of  the  entire  elec¬ 
tronic  supply  system  of  the  U.  S. 
Navy. 

As  a  Signal  Corps  enlisted  man 
in  the  1920’s  Commander  Sergeant 
was  operator  in  charge  of  the 
Nome,  Alaska  radio  station. 

Before  entering  the  Naval  Serv¬ 
ice  in  1940  he  was  employed  by  the 
Mackay  Radio  and  Telegraph  Co. 
for  14  years,  first  as  a  radio  opera¬ 
tor  and  later  as  radio  supervisor  of 
the  San  Francisco  office. 

During  World  War  II,  he  served 
in  the  Aleutians,  on  the  staff  of 


KIAtrOTT  COMPONENTS 
INCLUDE! 

Gyrot,  S*rvo  Moforj,  Syn. 
chrot,  Sarvo  and  Magnetic 
Amplifier!,  Tachometer  Gen. 
erators,  Hermetic  Rotary 
Seals,  Aircraft  Navigational 
Syttams,  ond  other  high  ac¬ 
curacy  mechanicol,  electrical 
ond  electronic  components. 


eartott 


CREATIVE  ENGINEERING 
PRODUCTION  ACHIEVEMENT 


k^^OTT  COMPANY,  INC.,  1150  McBride  Ave.,  Little  Falls,  N.  J 
.  M  MWwett  Offkei  IBB  W.  RattdoipB  St.,  CMcogo  1,  IHinol* 

^  Coest  Officet  253  H.  VInedo  Ave.,  Posodeno,  Calif. 

■jUgHliMB  A  Ciwrof  ^ddeii  gqui^eieiif  Corporaffow  SeBddwry 
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co.to< 

Double  «X'"E.teruul> 

(Internal 

.  „  Eiecfo" 

k  Ccotoc* 

iD',sen.»,^  Spr^  | 

I®  *  Cooloe*’ 


GESELLSCHAfT  EuR  HETALLURGIE  M  B  H 
DuSSElDOtF  KONICSALIEE  14  16  DUESA  MPIOME 


Hi*  )*’0r- 
'iiJiMUS 

r  • 


f  .  V  i  0M§»0\I.MS,  Inv. 

A^voc'oRfd  orith  U  S  Tool  o«*d  Mtq  Co 
4S4  4*2  Eos*  14Pth  Street  New  York  SS  N  Y 
CYpress  2-*S2S-i 


The  ttation's  leading  Suppliers  of  Color  TV  (quipment 

88  Merrick  Road  Amityville,  N.  Y 
AMityville  4-4446 


INTERMETALL  semiconduc¬ 
tors  research — and  fabrica¬ 
tion  program  comprises 
diodes,  transistors  and  re¬ 
lated  devices  as  well  as 
subsidiary  equipment  for 
production  arid  testing  of 
semi-conductors  os  Ge,  Si 
ond  intermetallic  compounds 


DOUBLE  FEATURES 
Grealt  damaad  for 


12-18-24^ 


By  Acquiring  Units  os  Your 
Roquiremonts  Oevtiop. 


1.  BASIC  EQUIPMENT 
Produces  NTSC  encoded 
signals  from  color  bars. 

2.  SUPPI.EMENTAL  EQUIP- 
MENT 

Creates  accurately  certified 
NTSC  encoded  pictures 
from  color  transparencies. 
Feeds  phase  equalized  pic¬ 
ture  and  sound  transmitter. 

3.  RECOMMENDED 
EQUIPMENT  PLUS  FULL 
FACILITIES 

Transmits,  receives,,  moni¬ 
tors  and  analyzes,  compos¬ 
ite  NTSC  color  pictures. 


*  Double  wiping  (internal  A 
external)  contacts  assure 
positive  contact  under  all 
conditions. 

**  Spring  loading  on  guide 
contacts  reduces  the  separa¬ 
tion  force  in  disengagement 
of  connectors.  Also  provides 
additional  guide  contact 
dependability. 

USC't  complpt*  •nqinssrinq,  fooRnq  snd  pro¬ 
duction  fscllitioi  srs  9«sr«d  to  produce  qrisCty 
coorwetort,  alkod  componsntt  snj  stiombte*. 

U.S.C.  980  serias 
Brochures  available 
1^  on  request 


In  Use  by  Leading  Receiver,  TAbe  and 
Component  Mfrs.;  TV  Broadcsitert; 
Research  Laboratories 


llfatfrefed  Llferefare  oa  Reqeesf 
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HERMETICALLY  SEALED 
TO  MIL.T.27  SPECIFICATIONS 


NYT  offers  a  wide  variety  of  transformer  types  to  meet 
military  and  civilian  specifications,  designed  and  manu> 
factured  by  specialists  in  transformer  development. 

Latest  NYT  service  for  customers  is  a  complete  test 
laboratory  equippcnl  and  approved  for  on-tbe-spot 
MIL-T-27  testing  and  faster  approvals. 


NEW  YORK 

TRANSFORMER  CO.,  INC, 

ALPHA,  NEW  JERSEY 


Stanley  L.  Abrams,  director  of 
purchases  of  Emerson  Radio,  has 
been  promoted  to  director  of  tiie 
Material  Division,  it  was  announced 
by  Benjamin  Abrams,  Emerson’s 
president. 

The  director  of  the  newly  created 
division  will  supervise  overall  logis¬ 
tics  at  Emerson  and  is  charged 
with  the  duty  of  maintaining  a  con¬ 
stant  and  smooth  flow  of  all  mate¬ 
rials  throughout  the  organization. 
Included  in  the  division  will  be  the 
departments  of  expediting,  inspec¬ 
tion,  stock  control  and  production 
planning. 

Mr.  Abrams  joined  Emerson  in 
1946,  In  1948  he  was  appointed 
manager  of  the  purchasing  division 
which  post  he  held  until  January, 
1962,  when  he  was  advanced  to 
Emerson’s  director  of  purchases. 

Robert  J.  Hahr,  formerly  man- 
asrer  of  purchasing  and  traffic  of 
GE’s  Electronics  Division,  has  been 
named  director  of  purchases  suc¬ 
ceeding  Mr.  Abrams. 

Allied  Radio  Moves 
To  New  Building 

The  Allied  Radio  Core,  moved 
into  its  new  $2-million  building  in 
Chicago.  The  two-story  structure, 
with  a  total  area  of  147,000  sq  ft, 
covers  a  square  block  in  the  geo- 


PIANTS  AND  KOSLE  (cmIImmE) 

the  Commander-in-Chief  Pacific 
and  in  1946  he  reported  to  the  Office 
of  the  Chief  of  Naval  Operations 
where,  for  7  years,  he  was  engaged 
in  the  research  and  development  of 
electronic  countermeasures  equip¬ 
ment. 

For  two  and  a  half  years.  Com¬ 
mander  Sergeant  was  chairman  of 
the  Panel  on  Electronic  Warfare, 

I  under  the  Joint  Chiefs  of  Staff. 

i 

Kimble  Readies 

New  TV  Bulb  Warehouse 

*  Scheduled  for  completion  this 
month,  a  new  warehouse,  to  be  used 
for  storage  of  all-glass  tv  bulbs,  is 
under  construction  at  the  Kimble 
Glass  Co.  plant  in  Columbus,  Ohio. 
The  one-story  building  will  provide 
200,000  sq  ft  of  floor  space. 

Emerson  Promotes 
Stanley  Abrams 
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60-OAY 

FREE  TRIAL 


of  America's  most  popular 
bench  assembly  stool 


.pool 


'ones. 


M.C. TONES 


for  lacings  that  stay  putl  ^ 

Gudelace 

BRAIDED  NYLON  LACING  TAPE* 


GUDEBROD  BROS.  SILK  CO..  INC. 

Elcctroiiici  Dhfitioa,  Dtpl  A 
Mailt  Office:  12  SouMi  I2tli  Street.  PMadelpMa  7,  tm. 
225  We«t  34ri«  StreM,  New  York  1,  KY. 


*P4Unt  Prn4i»t. 


A  tired  worker  cotlt  MUCH 
more  than  a  goc»d  choir 

•  4-wey  orliueteMe  beckreet 

•  Scroll  theped  pecture  ceet 

•  Teiiioer"|Keer  lubwier  oll>weMe«l 
centIrwcHen 

•  Ad|«*cteble  belohl  renge*  freai 
17*  te  25*  er  24*  te  32* 


R.  F.  WATTMETER  ME-82|U 

Model  MM-625  Series  50  to  more  than  1000  MCS. 


ThU  eeries  ol  Inatrumeiite  woe  dedgaed 
to  meoaure  B7  power  up  to  400  watte,  and 
eerre  oa  on  axeellonl  dununy  antenna  load 
over  the  irequency  range  SO  to  mere  than 
1000  MCS  in  S2  olun  eoaxiol  line  cireulta. 

Some  ol  the  outatondlag  ieoturea  are: 

1.  Dlrecttoaol  coupler  plek-up  probe 
which  elladnatea  high  irequency  reao- 
Doat  roeponoae  and  errora  due  to  alight 
doTlotioM  la  the  load  Impedance. 

2.  Hugged  conalructloa  lor  Held  and 
laborotory  uae. 

2.  HmnetleaUy  aealed  oad  ruggedlaed 
iadicotlag  Inatrument  in  occordonce 
wiOi  apecllicotiona  MIL-N-10204. 

4.  Two  apare  cryatol  rectlllor  auppUed 
with  ea«a  laatrumeaL 

5.  Model  MM-S2S  haa  recently  been  aa- 
tigaed  the  Araaed  Forcoo  nomenclature 
ME-02/U. 


Now  test  Royal's  famous  No.  515 
stool  in  your  own  plant  without  cost 
or  obiigation.  See  why  the  country's 
top  firms  choose  it  for  superior  versa¬ 
tility  and  durability.  Write  for  free 
trial  stool  today  I 


■Mtol  fwriVtwra  tinea  *f  7 


Royal  Motal  Manafactoring  Co. 

I7S  Nartb  MkMfaa  Arteea,  Beyl.ZllSi  Ckkan  I 


SPECIFICATIONS 


Moximuni  VSWR 


Model  MM-625  120  wotts 
Model  MM-626  40  watts 


Accuracy 
RF  Connector 


Weight 
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MICROWAVE  SPECTRUM  ANALYZER 
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graphic  center  of  the  city. 

A.  D.  Davis,  president,  pointed 
out  that  the  need  for  Allied’s  new 
facilities  was  dictated  by  the 
growth  of  the  electronic  parts  in¬ 
dustry.  Shortly  after  World  War 
II,  the  company  carried  about 
8,000  separate  stock  items.  Allied’s 
1954  catalog  will  list  over  20,000 
separate  items.  An  increase  of  25,- 
000  items  is  anticipated  within  a 
few  years. 


Harvard  Names 
F.  V.  Hunt 

F.  V.  Hunt,  Gordon  McKay  Pro¬ 
fessor  of  Applied  Physics  and  war¬ 
time  director  of  the  Harvard  Un¬ 
derwater  Sound  Laboratory,  has 
been  named  Rumford  Professor  of 
Physics  at  Harvard  University, 
Provost  Paul  H.  Buck  announced. 

Hunt  succeeds  retiring  Rumford 
Professor  E.  L.  Chaffee  in  the  137- 
year-old  chair.  He  will  continue 
as  Gordon  McKay  Professor  of  Ap¬ 
plied  Physics. 

A  member  of  the  Harvard  fac¬ 
ulty  since  1927,  Hunt  organized  in 
1941  and  directed  until  1946  the 
Harvard  Underwater  Sound  Lab. 
which,  operating  with  the  Office  of 
Scientific  Research  and  Develop¬ 
ment,  developed  an  efficient  sonar 
system  for  detecting  the  presence 
of  enemy  submarines.  For  his  part 
in  the  development  of  the  bearing 
deviation  indicator  which  enabled 
sonar  operators  to  train  their  sound 
projectors  on  submarines  with 
greater  speed  and  accuracy  and  his 
work  with  acoustic  torpedoes,  he 
received  a  presidential  Medal  for 
Merit  in  1947. 

Since  the  war.  Hunt  has  been 
continuing  his  acoustics  research 
for  the  Navy  and  is  a  member  of 
I  the  National  Research  Council 
I  Committee  on  Undersea  Warfare. 
I  During  1947-49  he  served  as  chair- 
]  man  of  the  Panel  on  Acou.stics  of 
I  the  Research  and  Development 
I  Board. 


aOX2  7S00-41S0  inc/f 


THf  NEW  20X2  R.  F.  HEAD  provides  band  coverage  from  6150  to  7500  mc/s.  With 
the  recently  announced  20C2  (4240-4910  mc/$)  and  20C1  (4900-6150  mc/s) 
Vectron’s  Microwave  Spearum  Analyzer  now  provides  a  choice  of  operating  fre¬ 
quencies  from  4240  to  7500  mc/s.  Additional  X-band  operating  frequencies,  8500 
to  10,250  mc/s,  are  covered  by  the  20X1  R.  F.  head  and  its  variants.  Other  R.  F. 
assemblies  are  available  for  L-band  (20C1)  and  S-band  (20S1). 

~^CntOlf'S  R.  r.  HtADt  are  all  interchangeable  and  ready  for  immediate  operation  in  the 
Display  Unit  SA20,  without  conversion  or  adaptation.  Display  Units  and  R.  F.  Heads  can  be 
purchased  separately  as  needed  without  the  bulk  and  expense  of  equipment  covering  large  areas 
in  unused  bands. 

Early  Dalivary  ...  Individual  R.F.  Heads  and  SA20  Analyzers  are  available  for  early 
delivery.  Other  new  Heads  are  well  along  in  development  -and  will  be  announced  soon. 
Send  for  Bulletin  SA20  (see  below)  and  specify  the  frequencies  you  need. 

For  MIcrowavo  Radar  and  Communications  Equipment  The  Vectron 
SA20  Spectrum  Analyzer  presents  visually  the  frequency  distribution  spectrum  of 
the  power  output  of  pulsed  or  CW  micro- 
wave  oscillators  and  can  be  used  as 
sensitive  R.  F.  detector  for  checks  ai 


FEATURtS 

lor.9«,  ci«pr  5"  ORCtlloKopt  fXtttRfn 
Stoitdord  bDX«(  to  occ«ot  <om#ra,  Iteod  or  fillor 
Minimum  numbor  of  controls  .  .  .  fnoxtiiuim 
oporoting  convonionco 

Doobio  coovorsion  •ssoros  I.  f.  •lif.imont 
•tobiiity 

iuitt  In  ropwUitod  supply  for  Klystron  ouMio* 


Voctron's  development  program  In¬ 
cludes  additional  R.  F.  Heads  to  cover 
microwave  frequencies  newly  opened 
for  military  and  civilian  use.  For  infor¬ 
mation  on  these  additional  R.  F.  Heads 
and  for  complete  en- 
\  gineering  data,  send 
\  \  for  Bulletin  SA20. 

\  \  Write  today  and  be 

\  *P«cify  the 

Y  V— operating  frequencies 


Eaty  accMt  for  moIntonoiKO  or  odiustmont 
Now  Frevitton  for  D.C.  ritomonl  Mpply  for 
Klystron  OMilletor 

SRICIFICATIONS 

Ovtroll  Com  —  130  docibol. 

Son.itivlty  —  At  loott  M  dbm  for  I  wsoc. 
pols.  —  SO  dbm  for  CW 
IF  Sondwidlh  —  Chaleo  of  90  ke.  rKom- 
mondod  for  CW  and  0.2  le  2  utK.  pulM 
width.,  or  20  kc  bondwith  to  3  uiot. 
Swoop  FroqwoTKy  — 10  to  30  cp<  .tondord 
—  ovotlablo  to  2  cp*  and  with  long  porslit- 
onca  tubo 

Fowor  wowfy  105-I2SV,  90-400  cycloo 
Mow  Uw-molM  2Mic  IF  strip  for  highor  wo- 


Philro  International 
Promotes  JeflFery 

Sydney  L.  Gapell,  president  of 
Philco  International  Corp.,  an¬ 
nounced  the  promotion  of  W.  H. 
Jeffery  to  vice-president  and 
general  manager  of  Philco  Ckirp.  of 


Waaf  mort  hifermetioa?  Uto  post  cord  on  lest  pagt. 
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. . .  designed  for 

Superior  Service 


Tlie  smallest,  most  eHicieiit  and 
economical  diodes  commercially 
available.  Transistor  Products  ger* 
manium  diodes  offer  superior  ad¬ 
vantages  in  many  applications. 

All  TP  diodes  have  uniform 
characteristics  and  low  shunt  ca- 


PANTOGRAPHIC  PROFILING 


])acity;  siiecific  ty|)es  meet  highest 
forward  current  rei{uirements  and 
have  a  minimum  voltage  drop. 


Transistor  Products  germanium 
diodes  give  de|>endabie  ])erform- 
ance  because  they  are  designed 
and  assembled  for  maximum  me¬ 
chanical  strength.  These  diodes 
have  the  gold  electrically  bonded 
to  the  .germanium — creating  a 
welded  alloy  which  meets  shock 
resistance  rrrquirements.  Only 
in  diameter,  they  are  compact  and 
ideal  for  sub-miniature  assembly. 
TP  germanium  diodes  also  have 
tinned  copper  leads  which  ()ermit 
easier  soldering  in  production 
lines. 

For  data  sheets  and  complete  in¬ 
formation  on  Transistor  Products 
diodes,  transistors  and  transistor 
test  set,  write  Dept.  £10. 


ON  METALS  AND  PLASTICS 

rapidly  dona  by  unskillad  labor  with 

NEW  HERMEsl^miiT^tyt 


'im 


Writ*  dinet  to  ut  ter  Littratur*. 
SMich  Tys*  Mo4*i  H  29  (w«l«bt  200  Ibt.) 
r*rt«bl«  Mod«l  IM  Ob*  aYallakl* 


NEW  HERMES,  INC.  13  19  University  Place,  N  Y  3 

t<«pr«\tnlalivei  in  oil  pnntipol  tiliet  Conodo-3S9  St  Jom»i  St  ,  Montieol 


In  every  comer  of  the 
globe  .  .  .  Standard  Piezo 
Crystals  are  functioning  with 
complete  fidelity  .  .  .  just  as 
faithfully  as  they  did  in  their 
final,  comprehensive  inspec¬ 
tion  in  our  plant.  Standard 
Piezo  Crystals  are  truly  mas¬ 
terpieces  of  precision  .  .  .  the 
rugged,  accurate  and  depend¬ 
able  end-product  of  an  exact¬ 
ing  and  vigorous  system  of 
manufacture,  inspection  and 
c|uaiity  control.  Quality  is 
standard  with  Standard  Piezo. 
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PRINTED  WIRING 

IS  CoHipefirm  NOW 


METHODE  Manufacturiiig  Corp 


2021  West  Churchill  Street  *  Chicago  47,  Illinois 


Geared  lo  produce  Na$tt€  end  Metel 


il»€tronk  Compenentt 


PLANTS  AND  nOPLE  (cMtinutA) 

Canada,  located  in  Toronto. 

This  position  was  previously  held 
by  Mr.  Capell  who  transferred  from 
Toronto  to  Philadelphia  to  become 
president  of  Philco  International 
and  assume  direction  of  all  Philco 
manufacturing  and  sales  activities 
outside  the  U.  S.  At  that  time,  Mr. 
Jeffery  was  named  general  man¬ 
ager. 

Mr.  Jeffery  has  been  associated 
with  Philco  of  Canada  since  1945, 
first  as  a  division  manager  and 
later  as  general  sales  manager. 
Before  joining  Philco  he  was  asso- 
I  dated  with  British  Columbia 
j  Power  Corp.  as  sales  engineer  and 
with  the  Canadian  National  Steam¬ 
ship  Co. 

New  Company  Enters 
Electronics  Industry 


Utilize! tion  of  Printed  Wirinc) 
Panels  offei-.  the  volume  elec¬ 
tronics  manufacturer  competitive 
advantoc)(>  now  —  even  in  the 
infancy  of  the  new  concept  the 
user  .will  find  overall  costs  com- 
parinq  favorably  with  conven¬ 
tional  assembly  methods  which 
have  been  in  proces*  of  refine 
menf  for  many  years.  The  ad- 
vantoqes  in  experience  and  re¬ 
finement  of  desiyn  and  assembly 
technique  acciuing  to  pioneer  us¬ 
ers  are  obvious 


Want  mert  informatleii?  Um  po*t  cord  M  lotf  pog«. 


i  A  NEW  COMPONENT  manufacturer, 

I  Bradford  Components,  has  entered 
1  the  electronics  industry  to  develop 
I  and  produce  wire-wound  precision 
I  resistors  of  low  and  medium  power, 
wind  precision  coils  and  handle 
component  subassemblies  of  all 
tsrpes. 

The  firm  has  a  completely  reno¬ 
vated  plant  of  approximately  12,000 
sq  ft  located  in  Bradford,  Pa. 

The  company  is  headed  by  F. 
Gordon  Schermerhorn,  president, 
who  has  had  many  years  of  execu- 
!  tive  experience  in  the  electronic- 
I  component  manufacturing  indus¬ 
try.  For  several  years  he  was 
production  manager  and  produc¬ 
tion-control  manager  of  the  Hi-Q 
division  of  the  Aerovox  Corp.  Re¬ 
cently,  as  division  manager  of  the 
Speer  Resistor  Corp.,  he  was  re- 


Iffustraffid  is  fhe  ffvx  (Icctronif  Corp. 
ingenious  •'UH  f  fwner  ufi/i/ing  o 
■prinfed"  fanfc  urcuit  whifh  is  funod 
by  sliding  silver  confocls.  Efcf>ed  ron- 
duefors  exfend  fo  fhe  soihet  aportufo 
in  order  fo  minfmiie  lead  lengths  from 
tank  circuit  to  tube  Remarkable  for 
ifs  e0f(i<‘ncy  itabihty  and  simplicity 
th*-  tuner  represents  a  signiTicant  and 
interesting  application  of  prefabri¬ 
cated  circuitry 


It  is  to  the  user’s  advantage  that  the  monufacture  of  printed  wiring 
panels  is  already  a  crowded  and  competitive  field,  a  situation  which 
stimulates  rapid  advancement  A  foresighted  study  of  the  possibilities 
for  printed  wirinej  in  most  moss-produced  electronic  devices  is  indi¬ 
cated  Similarly  analysis  of  Methode’s  combination  of  experience  and 
demonstrated  ability  in  this  lino  warrants  study  where  volume  re- 
c^uiir*ment-.  are  under  consideration 


A-  ■  -  ..ti'  your  mquiru'. 


F.  Gordon  Schormorhom 
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ZINC  ALLOY 

FASTENINGS 


CHANNEL 

MOUNT 


STYPOL 

ENCAPSULATED 


HERMETICALLY 

•SEALED 


/lircraft  Radio  Corporation 

BOONTON  NfVW 


297  North  7th  St..  Brooklyn  11.  N.  Y 


H-16  CHECKS 
the  CHECKER 


#  die  east  iNk  olloy  fastMinot  ara  ^P'*^**. 

nntpreaf  .  .  .  economical,  teal  All  Grieo  fatten- 
ings  may  be  used  withoal  profecMye  finlebei  in 
meet  opplicatieiK.  Farnithed  in  all  commercial  «n- 
i<be«  when  desired.  Prompt  delivery  on  standard 
sites — soeclals  to  order. 

WtITI  TODAY  FOR  SAMPtlS  AND  PRICI5  ^ 


For  Omni  Signal  Generators 

B  This  newly  developed  in¬ 
strument  is  a  means  for  check¬ 
ing  precisely  the  phase-accu¬ 
racy  of  the  modulation  on 
VOR  (Omnirange)  Signal 
Generators.  Now  that  the  use 
of  omnirange  receivers  and 
signal  generators  is  so  wide¬ 
spread,  it  is  necessary  to  have 
a  means  of  measuring  the 
phase  differences  between  the 
30  cps  envelope  of  the  9960 
±  480  cps  reference  modula¬ 
tion,  and  of  the  30  cps  variable 
modulation  when  that  differ¬ 
ence  is  required  to  be  0,  15, 
180  or  195  degrees. 

■  An  important  feature  of  the 
H-16  is  a  built-in  self-checking 
circuit  to  insure  .1  degree  ac¬ 
curacy.  Errors  may  be  read 
directly  on  a  3 -inch  meter, 
calibrated  to  read  ±  4  degrees. 

Writ*  far 

i'V  DpgtKdflM*  Alrbom* 

I  1  IIPCtrMilc  [gvIpniMit 


151  Bccchwood  Av«.,  New  Rochelle,  N.  Y.  •  Phone  NEw  Rochelle  I-MOO 


A  DEPENDABLE  SDURCE 
FOR 

TRANSFORMERS 

MIL-T-27  &  COMMERCIAL 


•  Pulse 

•  Audio 

•  Power 

•  Filter  Choke 

•  Filament 

•  RF  Coils 


Custom  Built  to 
your  Specifications 


r* 

■a 

ELECTRONICS  — October,  1953 


Went  more  iofermetieoT  Um  poet  cord  eo  leet  pope. 
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PLANTS  AND  PEOPLE 


(continued) 


Fanfteel  Fobrication 
off  Tungsten  & 
Molybdenum 
Components 

tHCCUU 

one  responsibility 

V  one  price 

V  one  standard  of  quality 

We  MAKE  both  Tungsten  and  Molybdenum. 
From  raw  ore  to  finished  ingot,  bar,  rod  or  sheet,  you 
can  expect  us  to  know  more  about  these  metals — about 
forming  them,  about  stamping,  bending,  deep  drawing,  ma¬ 
chining,  forging,  brazing  or  welding  them. 


LIT! 


Fansteel 


INSURE  YOUR  COST  CONTROL  of 
TUNGSTEN  and  MOLYBDENUM  COMPONENTS 

You  can  expect  us  to  arrive  at  the  best  way  of  making  your 
component,  to  produce  it  at  the  least  cost — to  guarantee 
you,  when  we  do  your  fabrication,  against 
the  vagaries  of  rejects,  scrap  loss,  equipment 
and  personnel  tie-up. 

Bluntly,  you  can  expect  us  to  be  experts. 

For,  in  all  modesty,  that’s  Just  what  we  are. 

And  our  experience  is  yours  for  the  asking. 

Writ*  for  Pro*  loolilof  I 
*  'fANSTtei  TUNGSTEN  AND 
MOiVaOENUM* 


Tungsten  t  Molybdenum 


33M1C 


Fansteel  Metallurgical  Corporation  north  CHICAGO  ILLINOl^S  U 
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,  sponsible  for  the  completion  and 
!  organization  of  their  new  composi- 
I  tion-resistor  manufacturing  unit 
at  Bradford,  Pa. 

The  company’s  director  of  engi¬ 
neering  is  Lawrence  Lopez,  who 
has  been  associated  with  the  elec¬ 
tronic-component  industry  for  over 
i  twenty  years.  He  recently  was 
project  and  development  engineer 
in  charge  of  coils  and  resistors  for 
the  Hi-Q  division  of  the  Aerovox 
Corp.  Prior  to  that  he  wels  presi- 
i  dent  and  general  manager  of  the 
;  R.K.L.  Electro  Winding  Corp.  at 
Delevan,  N.  Y.  Before  that  he  had 
many  years  of  engineering  and 
executive  experience  with  such 
firms  as  General  Winding  Co.  and 
j  Cornell-Dubilier  Corp. 

^  Albuquercfue  Set 
For  TV  Network  Connection 

:  Direct  connections  with  national 
I  television  networks  and  additional 
>  long-distance  telephone  facilities 
I  will  be  available  to  Albuquerque, 
N.  M.  by  mid-1954,  according  to 
Wayne  Coy,  president  and  general 
'  manager  of  the  Albuquerque 
I  Broadcasting  Co.,  which  owns  and 
I  operates  stations  KOB  and  KOB- 
'  TV. 

Making  the  new  service  possible 
is  construction  of  AT&T’s  coaxial 
!  cable  from  Oklahoma  City  to  Ama¬ 
rillo,  and  a  microwave  relay  system 
from  Amarillo  to  Albuquerque,  and 
on  to  the  Pacific  Coast  through 
S  Phoenix. 

1  Albuquerque,  which  has  been 
getting  its  TV  shows  on  film  for 
the  last  five  years,  with  an  average 
time  lag  of  a  week,  will  have  three 
tv  stations  on  the  air  when  the  new 
I  facilities  are  completed.  KOB-TV 
;  will  be  affiliated  with  NBC  and. 
j  Du  Mont;  KOAT-TV,  which  plans 
to  be  on  the  air  this  fall,  will  be 
affiliated  with  ABC;  and  KGGM- 
TV,  which  has  set  a  November 
opening  date,  is  linked  to  CBS. 

General  Instrument 
Elects  Hutchison 

I  Malcolm  C.  Hutchison  has  been 
elected  a  director  of  the  General 
Instrument  Corp.,  it  was  an¬ 
nounced  by  Abraham  Blumen- 
krantz,  chairman  of  the  board. 

Hutchison  is  a  former  vice-presi- 


Wonl  mor*  infoniiation?  Utt  post  card  e«  lost  page. 
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For  SPECIFIED  PERFORMANCE 
Specify  JELUFF  RESISTANCE  WIRE 

GOMPinE  CONTROL  OF  MANUFACTURE  . . . 
A  WIDE  RANGE  OF  EXPERIENCE  .. . 
A  WIRE  RANGE  OF  ALLOYS  . . . 

make  JELLIFF  the  ideal  source  of 
Resistance  Wire  to  assure  your  Product's 

Performance  According  to  Specs. 


/<!■ 


Precision  resistors — rheostats — 
relays — thermocouples— ohmmeters 
— bridges — high-temperature  fur¬ 
naces  can  all  benefit  from  the 
PLUS-PERFORMANCE  of 
JELLIFF  RESISTANCE  WIRE 


JELLIFF 

MANUFACTURING 
CORPORATION 
SOUTHPORT,  CONN 


s/n  .  will  CIOIH  • 


Detailed  Enquiries  Welcomed.  Address  Dept.  25 


EXACTLY  your  type  and  size 

in  Spiral  Wound  PAPER  TUBES 


WRITE  ON  COMPANY 
LETTERHEAD  FOR 
STOCK  ARBOR  LIST 
OF  OVER  2000  SIZES 


SQUARE,  RECTANGULAR,  ROUND 

Standard-type  PARAMOUNT  paper  tubes  used 
for  millions  of  coil  forms  and  other  applica¬ 
tions.  Hi-Dielectric.  Hi-Strength.  Kran,  Fish 
Paper,  Red  Rope,  Acetate,  or  any  combination 
wound  on  automatic  machines.  Any  size  from 
Vi*  to  30*  long,  from  .450*  to  25*  I.P.  Pro¬ 
duced  from  wide  range  of  stock  arbors  or 
specially  engineered  for  you. 

NEW  "PARAFORMED”  TUBES 

SQUARE  OR  RECTANGULAR 

Entirely  new  technique  in  tube  making  de- 
velc^d  and  perfected  by  PARAMOUNT. 
Perfectly  flat  side  walls,  sharp  square  inside 
corners,  and  very  small  radius  on  the  four  out¬ 
side  corners.  Spiral  wound,  not  die  formed. 
No  sharp  outside  edges  to  cut  wire.  No  need 
for  wedges  to  tighten  winding  on  laminated 
core.  Full  rigidity  and  physical  strength.  Per¬ 
mits  winding  coils  to  closer  tolerances.  Allows 
faster  automatic  stacking  of  coils.  Approved 
and  used  by  leading  manufaaurers.  No  extra  cost! 

PARAMOUNT 

PAPER  TUBE  CORP. 

616  LAFAYETTE  ST.,  FORT  WAYNE,  IND. 

Sleaderd  et  tko  Coll  Wiadtof  ktdoshf  hr  Over  70  f  Mrs 


2  MUSTS 

For  Low-Cost  Servicing 
of  Mobile  Radio  Systems 


Lampkin  equipment  gives  you  the 
lowest  cost  per  channel,  whether 
you  supervise  a  large  multiple- 
frequency  system,  or  whether  you 
service  numerous  smaller  instal¬ 
lations!  Lampkin  equipment 
measures  center  frequency  and 
modulation  deviation,  to  FCC 
specifications! 

The  Type  205  FM  Modulation  Meter 
For  Multiple  Mobile  Frequencies. 


Tha  Typa  20S  FM  Modwiatlofi  Mater  maat- 
arat  PMk  fraaaancy  twiag  daa  to  vaka 
BMdawtian  at  FM  tronsmittan,  at  raqairad 
by  tha  FCC.  Indkotai  0-2S  KC.  dc.ialiaa 
Inttontly  tunobla  la  oay  fraqaaiKv  tram 
25  MC.  te  200  MC.  Simpk  ta  uta  Oiract 
raading.  Na  chorlt.  Price  Nat  S240.00. 


For  Any  Number  of  Frequencies, 
AM  or  FM.  The  Type  105-B 
Micrometer  Frequency  Meter 


■Q 


The  Type  10S-B  Mkramatar  Fraqaaitey 
Malar  mcoturat  caatar-freqaaacy  davia- 
liaa  aa  oay  aurabar  af  Iraataiillar*,  iraia 
100  KC.  ta  ITS  MC.;  alto  prackaly  liai- 
uhilas  weak  Iraataiillar  tigaalt.  Far  aiabilc 
racaivar  qligaaiaat,  20  MC.  la  ITS  MC. 
Ovarqll  accuracy  wilhia  0.002S%,  wilb 
tpal  chack  aa  WWV.  Prka  S220.00.,  sal. 


Ratara  caupaa  TODAY  tor  comploto  litorahiro. 

mm  LAMPKIN  LABORATORIES.  INC. 

iKfnimants  Dhr.,  Brodtntoa,  Florida 


FImm  Mrrtf  m*  ccmiplatr  t«elinle»l  llt^ntura  And 
dAilverry  InfornsAtkm  mi  th«  folUswfnc  I..AmAliln 
tnatrummitA: 

O  Tyi>«  90S  FM  Modulation  U^er 
O  Typo  lOB-B  Mlrromotor  Froquonry  Motor 


ELECTRONICS  — Oefohar,  1953 


Waal  awrt  iaiaraialiaa?  Uta  patl  card  aa  laal  paga. 


427 


PLANTS  AND  PEOPLE  (contiaaMl) 

dent  of  the  Irving  Trust  Co.,  from 
which  he  retired  last  May  after 
more  than  30  years  service.  He 
also  is  a  director  of  the  American 
Colortype  Co.,  the  Bankers  Com¬ 
mercial  Corp.,  the  Longines-Witt- 
nauer  Watch  Co.  and  Seeman 
Brothers,  wholesale  grocers. 


Raytheon  Wing 
Hearing-Aid  Award 

The  1953  engineering  award  of 
the  Society  of  Hearing-Aid  Audio¬ 
logists  has  been  presented  to  Ray¬ 
theon  Manufacturing  Co.  The  pro¬ 
fessional  group,  comprising  some 
500  dealers  and  consultants  en¬ 
gaged  in  the  hearing-aid  business, 
made  the  award  “in  recognition  of 
Raytheon’s  outstanding  achieve¬ 
ment  in  transistor  design  and  pro¬ 
duction.” 

The  company  announced  the 
availability  of  junction  transistors 
for  hearing  aids  in  September 
1952,  began  shipments  in  January 
of  this  year,  and  has  since  shipped 
well  over  100,000  of  them. 


Greenhouse  Joins 
Ferroxcuhe  Corp. 

Harold  M.  Greenhouse,  formerly 
of  the  Ohio  State  University  Re¬ 
search  Foundation,  has  joined  the 
research  department  of  the  Fer- 
roxcube  Corp.  of  America.  Green¬ 
house  will  be  employed  in  research 
on  development  of  new  types  of 
ferrite  magnetic  materials,  it  was 
announced  by  W.  W.  Stifler,  Jr., 
general  manager. 


Conformance  to  specifications  assured 
in  FLUOROFLEX®-!  rod,  sheet,  tube 


Resistoflex  will  certify  each  shipment  of  “electrical  grade” 
Fluoroflex-T  products  on  six  vital  physical  and  electrical 
properties.  Qualihcation  tests  are  performed  on  all  incom¬ 
ing  Teflon  powder  to  determine  whether, it  will  yield  rods, 
tubes  and  sheets  which  are  in  conformance  with  specifica¬ 
tion  AMS-3651  “Polytetrafluoroethylene.”  Processing  under 
a  quality  control  and  inspection  system  approved  by  the 
USAF  under  MIL-Q-5923  specification  maintains  the  iden¬ 
tity  of  each  lot  of  material  through  all  stages  of  manufacture 
—  from  virgin  powder  to  finished  product. 

An  affidavit  accompanies  each  shipment  attesting  to  its 
conformance  with  AMS-3651.  Certified  test  reports  of  the 
actual  properties  of  any  shipment  will  be  furnished  when¬ 
ever  they  are  requested. 

Be  sure  of  optimum  performance  in  Teflon  by  specifying 
electrical  grade  Fluoroflex-T.  Remember,  too-Fluoroflex-T 
products  are  non-porous  and  stress-relieved.  This  means 
better  dimensional  stability,  less  costly  machining  and 
fewer  rejects.  For  more  details,  write  or  phone . . . 

*DuPont  trade  mark  for  it»  tetrafluoroethylene  rcfin. 

®Re(itto/lex  trade  mark  for  products  from  fluorocarbon  resins. 


Simpson  Doubled 
Production  Facilities 

Within  the  past  year,  facilities 
for  the  production  of  electrical 
testing  equipment  of  the  Simpson 
Electric  Co.  have  doubled,  accord¬ 
ing  to  Robert  Brand,  factory  man¬ 
ager  of  the  company’s  Chicago 
plant. 

The  company  recently  extended 
its  Lac  du  Flambeau  plant  in  Wis¬ 
consin,  one  of  three  now  operated 
by  the  firm  for  the  production  of 
testing  equipment. 

At  the  plant,  which  is  on  the 
Lac  du  Flambeau  reservation, 
home  of  the  Lake  Superior  Chip¬ 
pewa  indians,  the  comply  is  uti- 


corporation 


421 


Want  mort  htformatiMi?  Um  poit  card  m  lott  oog*. 


October,  1953  —  ELECTRONICS 


GET  mEWONl  TYPE  RELAYS 


Surface  mountanK,  open 
type.  Series  80  Relay  — 
aise:  l'*^"  ••  *  H”  w.  x 
h. 


Compact,  multiple  contact  with  vibration 
and  shock-proof  characteristics.  Designed 
to  meet  various  operating  requirements 
typical  of  Armed  Services  applications. 

Unique  pile-up  arrangement  reduces 
width  below  the  conventional  relay, 
thereby  reducing  over-all  space  volume. 

Coils  are  varnish-impregnated  to  resist 
high  humidity  conditions.  All  ferrous 
parts  are  treated  to  pass  salt-spray  tests. 


Engineering  Representatives  in  Principal  Cities 


WRITE  FOR 
BULLETIN 
MTR-6 


I  ©  N  IL 

ENGINEERING  &  MFG  CO 
154  WEST  14“  ST  NEW  YORK  II  NY 


HERMETIC  SEALS 

•  Vacuum  Tight — Glass  to  Metal 

•  Standard  Types  from  Stock 

•  Special  Designs  to  Fit  Your  Product 

•  Write  or  Call  for  Full  Information 


Saht  Agency: 


WESTERLUND  &  CO. 

618  Calvert  St.  Boltimore,  Md. 


SCIENTIFIC 

866  Bergen  St. 


ELECTRONIC  LABS,  INC. 

Bigelow  8-6553  Newark  8,  N.  J. 


m 

metal  working  tool! 

di-acro*  BOX  FINGER  BRAKE 

Accurately,  EocHy,  Qutckly  Perm  end  Oup- 
Ncote  e  Wide  Variety  of  Shape*  la  Metal 
a*  Heavy  a*  16  Oa<^— Width*  up  te  14“ 
—with  V*rsatil*  Oi-Acre  Broke*. 

A  number  of  forming  jobs  can  be 
done  with  the  Di-Acro  Box 
Finger  Brake,  by  simply  adjust¬ 
ing  or  changing  the  type  of  mount¬ 
ing  bar  on  the  contact  surface. 
Di-Acro  Finger  Brake  is: 

•  Box  and  Pan  Brake  —  when 
equipped  with  a  complete  set 
of  Box  Fingers. 

•  Open  End  Brake— when  Open 
End  Finger  is  installed  in  place 
of  Box  Rngers. 

•  Bar  Folder  —  when  an  Acute 
Angle  Bar  replaces  the  Box 
Finger  Bar  mounting. 

•  Standard  Brake  —  when  a 
Forming  Bar  is  mounted  for 
heavy  operations. 

Di-Acro  Standard  and  Radius  Brakes 
are  also  available.  Ten  models  in  all. 

,  *proiioM<ic<d 


7^  HjlLLI ON  /N  SrOCfO/ 


flKISION 

MITAIWOIKING 

MA(HIN(S 


WECKESSER  CO 


11*^  Sl-PoS*  Catul»| 

Gives  facts  on  Di-Acro 
W  Brakes  and  also  both 

hand  and  power  operated 
Di-Acro  Anders,  Notch- 
ers.  Punch  Presses,  Rod 
Parters,  Rollers  and  Shears.  Mail  your 
request  today. 

Cnafort  of  _ 

"Dm-Luu  Dvptkatmg" 


PLANTS  AND  PEOPLE  (continued) 

lizing  the  dexterity  of  the  Indians 
in  mass-production  techniques. 
About  95  percent  of  the  plant’s 
employees  are  native  members  of 
the  Chippewa  tribe  on  the  reserva¬ 
tion. 

In  appreciation  for  the  oppor¬ 
tunities  given  the  Flambeau  In¬ 
dians,  both  Raymond  Simpson, 
founder  of  the  company,  and  Wal¬ 
lace  Carroll,  current  president  and 
owrner  of  the  firm,  have  been 
adopted  as  honorary  members  of 
the  Tribe. 

Corbett  Retires 
From  Sparks'Withingtou 


Precision  Crystal  Oven 
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Maintains  Crystal  Temperature- 


Wont  more  information?  Use  post  card  on  last  page. 


to  within  0.025  C  at  normal  room  temperature 
—  to  within  .15  C  over  outside  range 
from  -40  F.  to  150  F. 


SPECIFICATIONS: 

Operating  temperature  75‘C  or 
85*C 

Warm  up  time  for  stable 
operation  at  -25"C  —  7 
minutes 

Operates  on  110  V,  AC  or  DC 
(also  in  6,  12,  or  24  V  models) 

Mounting:  standard  base  octal 
socket 

Dimensions:  4"  high-1  wide 
—1-7/16"  deep 

Crystal  holder  type:  HC-6 

Meets  applicable  requirements 
of  Mil-T-945A 

Withstands  10  day  humidity 
cycle  at  95%  relative  humidity, 
in  accordance  with  SC-D-15914 

Vibration  test  method  10  to  33 
CPS  at  0.06  inch  excursion 

Operates  in  horizontal  or  vertical 
position 

Standard  finish  as  per  U.  S.  A.* 
specs  72-53  Type  1:  or  any 
hnish  to  meet  purchaser's 
requirements 

For  further  information,  call  or  write 


The  Caribe  Aircraft  Radio  Corporation’s 
new  crystal  oven  was  engineered  to 
military  specifications  for  use  in  second¬ 
ary  frequency  standards.  Its  unusual 
ability  to  maintain  crystal  temperatures 
within  such  precise  tolerances  is  due  to 
its  unique  low  mass  thermostat,  large 
expanding  element  and  high  lever  multi¬ 
plication,  minimizing  contact  wear, 
giving  long  life  and  freedom  from  drift. 


Caribe  Aircraft  Radio  Corp.,  Coamo,  P.  R.  or  Philip  H.  Harrison  &  Co.,  Matawan,  N.  J. 


WUIiatn  I.  Corbatt 

William  J.  Corbett,  vice-president 
of  The  Sparks-Withington  Co., 
Jackson,  Mich.,  was  guest  of  honor 
at  a  dinner  given  by  business  asso¬ 
ciates  and  friends  in  Jackson  on  the 
occasion  of  his  retirement  from  the 
company  at  the  completion  of  44 
years  service. 

He  was  a  member  of  the  board  of 
directors  for  33  years  and  28  years 
vice-president  of  The  Sparks-With¬ 
ington  Co.  He  has  been  president 
of  the  firm’s  automotive  division 
since  1938. 

Machine  Works  Forms 
Electronic  Division 

Hufford  Machine  Works  of  El 
Segundo,  Calif,  has  formed  a  new 
electronic  division,  according  to 
J.  A.  Helget,  president. 

Located  in  a  new  10,000  sq  ft 
plant  in  Los  Angeles,  the  new  di¬ 
vision  will  specialize  in  the  develop¬ 
ment  and  production  of  d-c  regu¬ 
lated  and  unregulated  rectifier-type 


7Hi*Uatttx€. 


RADIO  FILTERS 


— Saves  space  ! 

—115  V  ac/dc,  20  amp. 

— Excellent  attenuation 
— Feed  through  installation 
— Flange  mounting  bracket 
— Corrosion  &  fungus  resistant 
If  you  have  radio  interference 
problems,  write  or  wire  ns, 
TODAY ! 

FACTORY:  2082  Lincoln  Ave., 
Altadena,  Calif.  SYcamore  8-if85 
Officei  in  WASHINGTON.  D.  C. 

^  and  DETROIT 


WHAT  i 
ClAMP 
TO  tt$E 
WHERE 
TOLERANCES 
ARE  LARGE 


\  -.<T - 

MW 

^  TWOtaH'ON 
Jr^  lOOPt 
ClAMPS 


Augat  two-tension  loop  clamps  are  the  long- 
sought  answer  for  uses  where  tube  base  tolerances 
vary  up  to  .040.  The  bands  of  these  sturdy  clamps 
are  made  of  Beryllium  copper,  heat  treated  to  retain 
original  tension  and  nickel  plated  to  withstand 
a  96  hour  salt  spray  test  with  no  adverse  effect. 

The  remaining  parts  of  Augat’s  two-tension  loop 
clamps  are  made  of  18%  nickel  silver. 

Write  today  for  catalog  and  samples. 

AUGAT  BROS.  INC 

31  PERRY  AVENUE  •  ATTLEBORO,  MASS. 


F  O  E  N«-  Yof».  N.  Y.  - 

Maatum  phai*  thilT  In  transformers,  amplifiart, 
filtart,  and  phate  ditplacamant  naiworki. 
a  Maa>ure<  from  0  to  340  da^reat. 
a  Raadingt  not  affactad  by  noiia  and  harmonics, 
a  Phasa  shifts  of  tha  ordar  of  .01  deqrea  can  ba 
measured  employing  special  circuit  tachniques. 
a  Measures  in-phase  and  quadratura  compo* 
nants  separataly. 

. 'sPEClFiCATiONS* . 


Accuracy— Basic  accuracy  plus  or  minus  2  da- 
graas.  Plus  or  minus  1  dagrae  due  to 
metar  error. 

Noise  and  Harmonic  Rejection _ 40  db.  down 

Sensitivity  _ _ _  _ _ 4  millivolts  full  scale 

Maiimum  Input  Voltage _ 12S  volts  RMS 

Peak  Input  Signal _ _ _  400  volts 

Frequency  Range _ _ _ 20  to  20,000  cps. 

Input  Impedance 

High  Gain._2.0  megohm  shunted  by  2S  mmfd. 

low  Gain _ 2.S  megohm  shunted  by  10  mmfd. 

Reference  Input  Impedance _ 4000  ohms 

Power  Supply—IOS  to  12S  volts,  40  cps.,  2S  watts 
Oimensions— Length  IS  in.,  Hgt.  9  in..  Depth  8  in. 
Waighs  ■  K  pounds 


DEVELOPMENT 


PRODUCTION 


Fine  wire  and  ribbon  in  boao,  rora,  and 
pracieus  malala,  and  alloys  for 
naw  and  highly  anginaarad  applications 
In  small  units  and  siias, 
and  to  close  telarancos. 

>  further  details  on  raquast. 


,,SEC0N  METALS  CORPORATION 

7  Intervale  Street,  White  Plains,  New  York 
WHite  Plains  9-4757 
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power  supplies,  magnetic-amplifier 
controls,  magnetic  servo  amplifiers 
and  transformers. 

Officers  of  the  division  are  J.  C. 
Washington,  sales  manager;  B.  J. 
McComb,  chief  engineer  and  J.  R. 
Frost,  in  charge  of  government 
negotiations. 


LOW-INERTiA 
SERVO  MOTORS 


Du  Mont  To  Sell 
Dage  TV  Equipment 

The  television  transmitter  di¬ 
vision  of  Allen  B.  Du  Mont  Labo¬ 
ratories  will  sell  the  broadcast  tv 
cameras  and  camera  equipment  of 
Dage  Electronics  Corp.,  it  was  an¬ 
nounced  by  C.  J.  Harrison,  market¬ 
ing  manager  of  the  division. 

Availability  of  the  Dage  equip¬ 
ment  through  Du  Mont,  Harrison 
said,  will  provide  an  extra  service 
to  station  owners  and  applicants 
by  supplementing  Du  Mont’s  own 
complete  line  of  image-orthicon 
camera  units  with  the  lightweight, 
ultraportable  and  inexpensive  Dage 
units  which  employ  vidicon  tubes. 


MICISION  MIIIT 
POR  ROMTIVI  ACTION 

MINIMUM  WEIGHT.  4  OUNCES 


WE  CUSTOM-SUILD  MOTORS  to  moot 
Your  Spocs  and  All  Governmont  Spocs 


The  larvo  motor  shown  on  this  pog*  is  representative  of  the 
many  types  we  manufacture  that  combine  tow  weight  and  com¬ 
pactness  with  rigidly  exact  performance. 

It  is  available  for  two  phases,  60  to  400  cycles,  in  2-,  4-,  6- 
and  8-pote  construction.  It  can  be  supplied  with  low-backlash 
precision  gear  head.  It  can  be  built  to  meet  any  military  speci¬ 
fications  with  regard  to  humidity,  high  ambient  temperature, 
vibration  and  altitude. 


Atomic  Instrument 
Elects  Collier 

Donald  W.  Collier,  director  of 
research  for  Thomas  A.  Edison, 
has  been  elected  a  director  of  the 
Atomic  Instrument  Co.  of  Boston, 
it  was  announced  by  L.  W.  Cronk- 
hite,  president. 

As  head  of  Edison  Laboratory, 
Collier,  33-year-old  research  chem¬ 
ist,  occupies  the  position  created 
and  held  by  the  late  Thomas  A. 
Edison. 


Sangamo  And  Southern 
Illinois  Set  Research 

A  new  agreement  between  South¬ 
ern  Illinois  University  and  the  Ca¬ 
pacitor  Division  of  Sangamo  Elec¬ 
tric  Co.  will  provide  funds  for  a 
research  program  and  scholarships 
for  students  majoring  in  physics. 

The  agreement  calls  for  a  joint 
research  board  including  one  Uni¬ 
versity  member  and  three  members 
appointed  by  the  manager  of  San- 
gamo’s  Capacitor  Division.  San¬ 
gamo  will  also  supply  financial  aid, 
equipment,  samples  and  technical 
information. 

The  new  research  unit  will  be 


camuj  -fllLUAM.  AUL 


W*  specialize  in  the  design  and  production  of  servo  motors, 
actuators,  gear  motors  and  torque  motors.  IMC  motors  are 
widely  used  in  aircraft  control,  guided  missiles,  gunfire  control, 
rocket  control,  industrial  cantrol  and  many  other  servo  and  in¬ 
strument  applications  that  require  motors  of  1/1000  to  1/10 
horsepower. 

_  fw  applications  that  require  any  typa 

fractlonol  or  svbfroctionoi  horsepower 
motor  .  .  .  check  your  specs  with 


S5-15  37Hi  AVI.,  WOODSIDE  77,  NEW  YORK 
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SOCKET  TURRtTS 


Technitrol 

Variable 

Pulser 


Mark  your  own  lymbolt,  numbors, 
loHoring,  on  your  smoll  ports,  tools,  id«n- 
tiflcotion  and  nom*  plotos  .  .  .  oosily, 
simply,  quickly  .  .  .  tracing  from  o  mostor 
with  tho  GREEN  ENGRAVER. 

Widaly  usad  in  alactronic  and  plos* 
lie  Raids,  in  mochina  tool  shops  and 
wharavar  parmonant  marking  is  naodad. 
Tha  GREEN  ENGRAVER  angrovas  aquolly 
wall  on  matols,  plastic,  wood,  hard  rub- 
bar  and  gloss. 

Foct-flllad  foldar  on  raquast  .  .  . 
showing  how  aconomias  in  costs,  labor 
and  tima  ora  ochiavad  with  tha  GREEN 
ENGRAVER. 

Routs  a^Modals  a'^Profilasa^  Engrovas 
Etching  ottochmant  and  othar  spaciol  aquip- 
mant  for  industrial  usas  ora  ovoilobla.  ' 


^ (  ///.)/?// ^ 

(/'  »  ‘  °  '  o  -  •  ’  ■  " 


363  PUTNAM  AVE.,  CAMBRIDGE,  MASS. 
Visit  us:  Notional  Instrumant  Exhibit,  Booth  262 


TEST  ADAPTERS 

Vector  Test  Adapters  are  ideal  for  makinf 
maasurements  from  the  tube  sida  of  electronic 
equipment.  The  adapter  is  inserted  between 
tuM  and  socket,  completing  the  circuit  and 
providing  test  Ubt.  The  short  type  (left)  is 
most  popular,  but  for  some  hard-to-reach 
locations  a  long  type  with  shielded  leads  it 
available  (center).  For  breaking  circuits  m 
changing  connections  the  open  "experimenter 
type  is  useful  (right).  All  types  are  available 
for  octal,  7-pin  miniature  and  T-pin  noval 
sockets.  Kit  T-7IT  combines  the  three  short 
types  in  handy  carrying  case.  Available  at 
most  distributors. 

Send  for  catalog  showing  complete  line  of 
adapters,  socket-turrets,  plugs  and  plug-in 
units. 

REPRESENTATIVES 
1. 1.  Taylor  Co.  D 

241  Sunrise  Highway,  Rockville  Centre.  N.  7. 
R.  J.  Magnuson 

42S8  West  Irvine  Park  Road,  Chicago  41,  III. 


S34  El  Camino  Real,  San  Carlos,  California 

Vector  Electronic  Co. 

33S2  Sm  Foniaiido  Rood,  Us  Angalas  6S 


^  Wide  pulse  repetition  frequency 
range  from  20  cps.  to  2.0  mcs. 

I*ulse  rise  and  fall  timen  are 
symmetrical  at  0.05  tun.  • 

^  Duration  of  pultse  variable  from 
0.2  MS  to  5.0  MS  in  steps  of  0. 1  mb. 

.Stable  pulse  duration  controlled 
by  electric  delay  lines. 

^  lx>w  impedance  output,  ampli¬ 
tude  continuously  variable  from 
0  to  40  volts  without  distortion. 

I'rigger  pulse  precedes  output 
pulse. 


This  reliable  and  versatile  instru¬ 
ment,  drveln|>ed  frrr  our  own  use, 
has  wide  |K>ssibilities  for  application 
in  many  lalKtratories. 

ff  'rile  for  Bulletin  l8bE. 

Techi\iitrol 

■  NOINRIRINO  COMPANV 

27.51  N.  \t\i  St.,  PhUa.  .4.3,  Pa. 


PRECISION 

TRANSFORMERS 


1  ...buNt  to  fRI  your  ozoct  roquiromonts...  ond  to  oN  1 

H  X.  1 

govommont  spocHkoHons. 

No  job  too  big  or  too  miaH. 

Oovofopmoot  ood 

^^■Hdotlfo  focllltlos 
ovollablo. 

0 

We  specialize  in 

MAGNETIC  AMPLIFIER  development 

YOU  can  improve  the  performance,  life  and  reli 
ability  of  your  circuits  .  .  .  eliminate  costly  equip¬ 
ment  maintenance  and  replacement  part  costs  by 
using  ATLAS  Magnetic  Amplifiers  for: 

1.  Low  level  amplification 

2.  Regulated  DC  power  supplies 

3.  Motor  drive  controls 

4.  Thermocouple  and  photocell  to  relay  applica¬ 
tions 

We  welcome  inquiries.  Send  sketches  of  your  circuit 
and  list  desired  performance  characteristics  .  .  . 
we’ll  do  the  rest. 


CONSTRUCTION 

TYPES: 

•  HcriMtlcally 
SCOlMl 

•  Pottorito 

•  Scotch  Cost 

•  0pm  typos 


ATLAS 


ATLAS  ENGINEERtNG  CO.,  In 


3  EDGEWOOD  ST^  ROXBURY,  MASS. 
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POTTER  INSTRUMENT  CQ.,  INC: 

1  1  S  CUTTER  MILL  ROAD 


GREAT  NECK  N  Y 


PLANTS  AND  PEOPLE  (continued) 

under  the  direction  of  Dr.  Otis  B. 
Young,  who  will  be  working  under 
Dean  Willis  G,  Swartz  of  the  SIU 
Graduate  School. 


Ampex  Electric 
No  Longer  Electric 

Ampex  Electric  Corp.  of  Redwood 
City,  Calif,  is  now  the  Ampex 
Corp.  George  I.  Long,  general  man¬ 
ager,  explained  that  the  board  of 
directors  changed  the  firm's  name 
“because  of  the  expanding  scope  of 
Ampex  activities,  which  makes  the 
term  “electric”  no  longer  descrip¬ 
tive  of  the  company's  business.” 


Heldor  Moves 
To  New  Location 

Heldor  Mfg.  Corp.,  maker  of 
transformer  cans,  capacitor  cans, 
component  parts,  and  national 
sales  agent  for  Heldor  compres¬ 
sion-type  hermetic  seal  bushings 
and  terminals,  have  announced  the 
moving  of  their  plant  and  offices 
to  Patterson,  N.  J. 

H.  F.  Elberfeld,  president  of 
Heldor,  stated:  “Our  new  plant 
provides  more  working  space,  bet¬ 
ter  stock  facilities,  closer  super¬ 
vision  of  operations  and  quicker 
deliveries.” 


Keeping  Cool 
At  North  American 


Electronic  brains  undsr  doTnlopmont  in 
North  Amsrlcon  Aviotlon's  •Isctromo- 
chanlcol  onqinssriiig  dopartmonl  at 
Downoy.  Colii.  undergo  cold  tests  in  the 
firm's  weather  laboratorT>  Company  em¬ 
ployee  Mary  Chastain  removes  a  iroety 
electronic  ccmpuler  unit  from  die  cold 
chamber  where  tests  are  made  of  ad¬ 
vanced  equipment  being  developed  for 
a  long-range  guided-missile  program 


434 


West  men  iefermetlen?  Um  post  eerd  on  lost  page. 


October,  ;953— ELECTRONICS 


BOESCH-  ^ 

7ovnda£Coi£  * 

WINDING  MACHINES^ 


ElECTRIC  HEATING  UNITS 


VULCAN 


ELECTRIC  COMPANY 

.  DANVERS  lO.MASS 


EXTREME  FREQUENCY  RANGE  SQUARE 
_ _  WAVE  GENERATOR 


Features 

FREQUENCY  RANGE  0.5  CPS  to  1  MEGACYCLE 
RISE  TIME  LESS  THAN  30  MILLIMICROSECONDS 
MODERATELY  PRICED 
SQUARE  WAVEFORM 
LIGHTWEIGHT 


H.  CROSS  CO 


m  SPENCER  KENNEDY  LABORATORIES,  INC. 

186  MASSACHUSETTS  AVE.,  CAMBRIDGE  39,  MASS, 


15  BEEKMAN  ST..  N.  Y.  38.  N.  Y. 
worth  2-2044  and  COrtlondt  7-0470 


Tubular  Ztoetrta 
Hualina  Dulta  that 
fit  oTOuad  or  clomp 
to  toomIo,  taako. 
pipoo,  otai  for  eea- 
tael  boalluf  at 
motala.  oUa.  air  ond 
wator  ....  OOP#- 
eially  wboro  litUo 
tpoco  la  OToUablo 
ond  eenaldorabla 
hoot  la  noodod. 

Con  bo  bant 
k  Into  almeat 
I  any  shopo. 

BTAITDARD 

D  SIZES 

or  mado 
to  your  ro- 
quiromauta. 


Designed  primarily  as  a  laboratory 
machine.  This  assembly  has  found 
extensive  use  as  a  production  winder. 

Provides  for  the  winding  of  a  wide  IR 
range  of  wire  and  coil  sizes.  Can  fffr 
be  provided  with  variable  speed 
control. 

*AvaiUbla  to  liean»oo«  ol  tho  Weit^'  Eloetrk  Coh  !•*«• 

Designers  and  Builders  of  coil  windfeg  machinery.  ^)0«ial 
machinery  and  equipment.  Write  for  bro^um. 


WORLD'S  MOST  VERS4TILE _ 

'  ^  WINDING  MACHINES 


MOLYBDENUM 
TUNGSTEN 
TANTALUM 
FORMED  PIECES 


Yomr  Sperlat 
lUetmlm  RoHetl 
i9  Thin  SUem  A 
Clone  Tolermmeea 


YOUR  INQUIRIES  WIU 
RECEIVE  PROMPT  ATTENTION 
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NEW  BOOKS 


JAMES  MILLEN 
MFG.  CO.,  INC. 

MAIN  OFFICE  AND  FACTORY 

MALDEN 

MASSACHUSETTS 


Th*  No.  90901 


One  Inch 


instrumentation  Oscilloscope 


Miniaturiz»d,  packaged  panel  mounting 
cathode  ray  OKlIlotcope  designed  for  use 
in  instrumentation  in  ploce  of  the  conven¬ 
tional  "pointer  type"  moving  coil  meters 
uses  the  l"  1CP1  tube.  Panel  bezel 
matches  In  size  and  type  the  stondard  2" 
square  meters.  Magnitude,  phase  displace¬ 
ment,  wave  shape,  etc.  are  constantly 
visible  on  scope  screen. 


CUSTOM 


I  Television  and  Radio 
;  Repairing 

By  John  Markus.  McGraw-Hill  Book 
Co.,  New  York,  556  pages,  1953,  $7.95. 

There  is  so  much  good  practical 
information  in  this  new  book,  that 
j  it  is  a  little  unfortunate  the  author 
thought  it  necessary  to  oversell  and  ; 
i  oversimplify  the  business  of  servic-  , 
j  ing  television  receivers. 

I  The  book  supplies  the  drat  real 
■  comprehensive  description  of  how 
I  to  get  started  in  the  service  busi-  j 
I  ness.  Even  though  we  must  dis- 
!  agree  with  the  opinion  that  one  can 
j  start  with  a  cash  investment  of 
!  less  than  a  hundred  dollars,  if 
necessary,  and  his  idyllic  and 
hardly  realistic  description  of  what 
it  means  “to  be  your  own  boss’*  in 
the  service  business,  we  still  feel 
that  a  beginning  student  can  get  a 
pretty  good  idea  of  the  service  busi- 
j  ness  by  reading  this  book  carefully. 

The  basic  premise  of  the  author 
i  is  that  a  student  with  average  in- 
i  telligence  can  learn  to  handle  up  to 
75  percent  of  the  repair  jobs  that 
j  come  to  the  average  radio  and  tele- 
;  vision  shop.  While  the  exact  per¬ 
centage  may  be  a  little  high,  there 
is  no  doubt  that  the  application  of 
the  knowledge  found  in  the  book’s 
pages  will  enable  a  serious  student 
to  start  right  in  handling  service 
work. 

This  book  can  dll  a  practical  need 
in  new  television  areas  or  in  exist¬ 
ing  areas  where  there  just  are  not 
enough  good  servicemen  to  go 
j  around.  For  the  good  of  the  indus- 
I  try,  though,  it  is  hoped  that  most 
I  readers  of  this  book  will  continue 
I  on  with  further  studies,  since  this 
j  book  doesn’t  get  into  circuit  theory 
!  with  any  depth  at  all.  A  service- 
1  man  cannot  be  considered  compe- 
>  tent  in  his  deld  until  he  knows 
j  quite  a  bit  more  about  radio  or 
j  television  than  is  available  in  the 
I  text. 

j  We  believe  that  the  book  does 
accomplish  its  stated  goal.  It  gives 
I  practical  how-to-do  information 
j  that  can  be  applied  to  actual  receiv¬ 
ers  right  from  the  start.  A  seri- 
;  ous-minded,  ambitious  student 
j  should  be  encouraged  by  the  prog¬ 
ress  he  makes  as  he  applies  the  sug- 
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Pictures  . . . 

ONE  IS  ART 


LOW-TEMPERATURE 


Every  DANO  Coil 
is  Custom-Made  I 


id  for  BARCO 

Metal  Degreaser  Fluid 


John  Oster 

MANUFACTURING  COMPANY 
AVIATION  DIVISION 
RACINE.  WISCONSIN 


BARCO 


CHEMICAL  PRODUCTS  CO 
Chicago  5 ,  II 


70  1  -703  S  LASALLE 


"If  This  Webber  teet  unit,  designed  for  production  and  ex¬ 
perimental  testing,  has  a  temperature  range  from  f2S0*F., 
to  — 100°P.  The  pull-down  to  — 1(X)'’F.,  is  achieved  in  4S 
minutes,  and  can  be  cycled  from  — 100°F.,  to  -f250°F.,  in 
30  minutes.  95%  relative  humidity  is  provided  at  tempera¬ 
tures  between  7S°F.,  and  95 °F.  Vacuum  equipment  can  be 
added  to  simulate  high  altitudes.  The  test  chamber,  pro¬ 
vided  with  a  moisture-proof  light  for  illumination,  is  4H 
cubic  feet,  20  inches  high.  20  inches  wide,  20  inches  deep. 
High  and  low  temperatures  are  governed  ^  a  temperature 
controller  with  scale  range  from  — 200®F.,  to  ■|-400®F., 
with  a  3  degree  control  point  differentud,  1V4  degrees  plus 
and  minus.  The  humidity  is  reflated  by  a  ivet  and  dry 
bulb  controller.  Unit  size  is  60*  long,  45*  wide,  74*  high. 
Apertures  in  left  side  of  cabinet  provide  for  electrical  cables 
to  energize  equipment  being  tested.  Webber  offers  a  com¬ 
plete  line  of  test  units  for  various  applications. 

Writs  hr  mors  compfsts  ithrimahom 


Thousands  of  paintings  have 
been  put  on  canvas,  but 
only  the  select  few  have  the 
lasting  quality  of  great  art. 

We’re  not  ortisti,  but  we  do 
know  something  about  qual¬ 
ity.  Osters  have  produced 
top-notch  products  for  over 
o  quarter  of  a  century.  We 
hove  a  group  of  well-train¬ 
ed,  conscientious  engineers 
who  will  design  and  pro¬ 
duce  what  you  want  in 
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Corrections  of  Product  Listings  for 
the  1953-1954  Electronics  Buyers’  Guide 

The  additions  and  rorreetions  listed  below  apply  to  the  enrrent  issne 
of  the  GUIDE. 


ALTEC  LANSING  CORP. 

9356  Santa  Monica  Bird., 

Bsytrly  Hills,  Calif. 

M ICROPHON  ES — Condenser, 
not  MICROPHONES— Carbon 

THE  LENK  MFG.  CO. 

30-38  Cumniin9ton  St. 

Boston  15,  Mau. 

Listing  under  SOLENOIDS  is  in¬ 
correct.  Listed  under  IRONS 
— Soldering  only, 

FEDERAL  TEL.  &  RADIO  CORP. 

SB  Kingslond  Rd.,  Clifton,  N.  J. 

(Additions  os  follows:) 

AMPLIFIERS— Magnetic 
AMPLIFIERS— Servo 
CONTROLS — T  empe  ra  tu  re. 
Electronic 

COUNTERS — Photoelectric 
REGULATORS — Voltage  Regu¬ 
lator  and  Stabilizer 


J-B-T  INSTRUMENTS,  INC. 

431  Chopcl  St.,  New  Hoven  8,  Conn. 

(Addition  as  follows:) 

SWITCHES— Toggle  and 
Pushbutton 

ERIK  A.  LINDGREN  &  ASSOC. 

4515  N.  Rovenswood  Avc., 

Chicago  40,  III.  (Addition  os  follows:) 

ROOMS — Screen 
MINNESOTA  MINING  &  MFG.  CO. 

900  Fauquier  Ave.,  St.  Paul  6,  Minn. 
(Additions  as  follows:) 

INSULATION  PARTS 
TAPES — Insulating 

POLARAD  ELECTRONICS  CORP. 

100  Metropolitan  Ave., 

Brooklyn  11,  N.  Y.  (Addition  as  follows:) 

RECEIVERS — Microwave 

STAR  EXPANSION  PRODUCTS  CO. 

147  Cedar  St.,  New  York  6,  N.  Y. 

(Addition  as  follows:) 

STRAIGHTENERS— Pin,  Tube 


NEW  BOOKS  (continued) 

gested  techniques  found  in  each 
chapter. 

The  book  starts  out  by  describ¬ 
ing  how  you  get  started  in  servic¬ 
ing,  what  tools  you  need  and  how 
to  make  a  service  call.  It  describes 
briefly  how  television  and  radio  sets 
work,  including  a  brief  discourse 
on  electricity  and  magnetism, 
j  Then  the  book  shows  you  how  to 
use  a  multimeter  and,  in  three 
I  chapters,  covers  the  subject  of  tube 
I  testing  and  replacing. 

The  beginner  is  taught  how  to 
:  solder,  and  how  to  test  and  replace 
i  the  various  components  found  in 
modern  receivers.  The  chapter  on 
phono  pickups  and  needles  is  ex- 
i  tremely  valuable  because  this  in- 
I  formation  is  rarely  found  in  such 
detail  in  servicing  texts. 

Chapters  on  repairing  cabinets, 

!  and  the  installation  and  repair  of 
!  radio  and  television  antennas  com- 
I  plete  the  book. 

The  text  is  very  clear  and  easy 
reading.  Paragraph  headings, 

,  ample  photographs,  and  review 
questions  after  each  chapter  add  to 
;  the  instructional  value  of  the  text. 

I  Summing  up  the  review,  we  find 
j  that  despite  some  of  the  distortions 
I  and  over  simplification  mentioned 
earlier,  a  beginner  will  be  able  to 
:  pick  up  from  this  book  lots  of  good 
practical  information  he  will  need 
in  servicing — information  that 

might  otherwise  take  months  of 
practical  experience  and  guidance 
to  acquire. 

!  Harold  J.  Schulman, 

Allen  B.  Du  Mont  Labs.,  Inc. 


★  ★  ★  ★  ★ 

Bold  faring  and  advertising  page  number  are  omitted  in  the 
following: 

WEINSCHEL  ENGINEERING  CO.,  INC. 

10511  Metropolitan  Ave., 

Kensington,  Md.  Advertising  Poge  36 

ATTENUATORS— Microwave 
Coaxial  Fixed 

ATTENUATORS — Microwave  Step 
OSCILLATORS — Audio  Frequency 

★  ★  ★  ★  ★ 


In  the  following,  the  correct  advertising  page  should  be  page 
344,  not  334: 

REON  RESISTOR  CORP. 

117  Stonley  Ave.,  Yonkers,  N.  Y. 

RESISTORS  17.  Precision  Low  Voltage 

Wire  Wound  18.  Precision  High  Voltage 

12.  2  Watts  and  under  19.  Rf  non-inductive 

13.  4  to  35  Watts  RESISTORS— Sub-Miniature 

★  ★  ★  ★  ★ 

“  electronics  - 
BUYERS'  GUIDE 

A  McGRAW-HlLL  PUBLICATION,  330  WEST  42nd  ST.  NEW  YORK  36,  N.  Y. 


I  Introduction  to  Solid 
State  Physics 

I  By  Charles  Kittel.  John  Wiley  & 

I  Sons,  Inc.,  New  York.  396  pages, 

I  19B3,  $7.00. 

In  recent  years  the  attention  of 
engineers  and  scientists  has  been 
focused  more  and  more  sharply  on 
I  the  study  of  solid-state  physics, 
j  While  results  have  not  been  so 
'  spectacular  or  so  influential  in 
world  affairs  as  those  in  nuclear 
physics,  they  are  of  particular  in¬ 
terest  in  the  field  of  electronics. 

Early  in  World  War  II,  when 
need  for  a  thorough  understanding 
of  the  crystal  detector  arose,  spe¬ 
cialists  in  solid-state  physics  were 
able  to  clarify  experimental  data 
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AOASTATS  are  used  by  Onan  to  prevent  starting  of  their 
standby  plant  on  momentiury  power  failure,  to  prevent 
stopping  of  the  plant  until  power  has  returned  for  a 
given  time,  and  on  some  lugging  presses  that  operate 
over  a  million  times  a  year.  Onan  reports  several  years 
of  service  with  a  minimum  of  attention. 

AOASTATS  are  solenoid  actuated  and  pneumatically  timed. 
They  are  light,  compact,  dustproof  and  can  be  fur¬ 
nished  to  operate  mounted  in  any  position.  There  is  an 
AG  AST  AT  model  that  is  right  for  your  needs. 
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BO  completely  that  engineers  were 
able  to  produce  these  devices  in 
required  quantities.  The  transis¬ 
tor,  announced  five  years  ago,  pro¬ 
vided  an  even  greater  impetus  for 
becoming  better  acquainted  with 
many  of  the  concepts  of  solid-state 
physics,  without  which  an  under¬ 
standing  of  transistor  action  can¬ 
not  be  had. 

Interest  on  the  part  of  electron¬ 
ics  engineers  in  solid-state  physics 
is  not,  of  course,  confined  to  its 
bearing  on  .semiconductor  devices 
such  as  crystal  diodes  and  transis¬ 
tors.  The  electron  theory  of  matter, 
especially  as  it  relates  to  metals  and 
insulators,  electron  emission,  and 
the  phosphors  used  in  fluorescent 
lamps  and  cathode-ray  tubes,  is 
basic  to  much  of  our  work  in  elec¬ 
tronics.  It  has,  in  fact,  been  pro¬ 
posed  by  people  in  the  field  that 
semiconductor  engineering  be  es¬ 
tablished  as  a  recognized  profes¬ 
sion. 

Profes.sor  Kittel’s  book  is  in¬ 
tended,  presumably,  to  provide  a 
working  knowledge  of  the  concepts 
in  that  branch  of  science  we  now 
call  solid-state  physics.  For  a 
reasonably  complete  understanding 
of  the  material,  a  knowledge  of 
physics  and  mathematics  beyond 
the  first  few  years  of  college  work 
is  required.  The  book  is,  in  fact, 
intended  for  senior  and  first-year 
graduate  students  in  physics  and 
chemistry.  Electrical  'engineers 
will  be  able  to  study  it  with  profit 
if  they  are  already  familiar  with 
some  concepts  in  modern  physics 
such  as  the  Bohr  atom  model  and 
the  wave  equation  for  free  par¬ 
ticles. 

The  book  contains  five  chapters 
on  such  topics  as  general  proper¬ 
ties,  lattice  characteristics,  and 
thermal  properties  of  solids;  six  on 
electric  and  magnetic  properties 
including  superconductivity;  and 
five  more  on  topics  of  special  im¬ 
portance  in  electron  devices,  in¬ 
cluding  the  electron  theory  of 
metals,  semiconductors,  and  the 
I  highly  interesting  and  important 
i  effects  of  imperfections  in  solids, 
i  Arrangement  of  the  material  in 
I  the  book  is  admirable.  The  prin- 
!  ciples  of  solid-state  physics  are 
!  not  easily  made  clear,  and  the  re- 
i  suit  achieved  in  producing  a  text 
'  book  on  so  difficult  a  subject  is 
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for  Product  Development 

Quality  Control 
^  Improvement 
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I  Th«  evtr  increasing  importanrc  ami  volume  of 

I  w<H‘k  in  noise  and  vibration  analysis  necessitates 

I  simple  high  speed  analyaeni  lo  assure  maximum 

I  eficiency  and  economy  bolh  in  the  laboratory 

I  and  on  tho  prodoetion  lines.  The  Panoramic 

I  Sonic  Analyaer  truly  meets  thefe  requiremen.s. 

I  In  a  matter  of  socondt,  the  AP*1  automatically 

I  visualiaes  tba  frequency  distributioo  and  ampli- 

I  tude  of  complax  waveform  components  between 

I  40  and  20,000  cps.  The  AP'l  it  a  dual  doty 

I  instrument.  It  is  designed  for  investigations  of 

I  resaarrh  level  yet  it  is  so  simple  to  operate  that 
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I  production  lino  testing. 

I  Let  us  help  solve  your  noise  and 
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I  Writ*  for  compUto  dotoili  today. 

10  So.  Socond  Avo.,  Mt.  Vamon,  Now  York 
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ADJUSTABLE  POLYSTYRENE 
PRECISION  CAPACITOR 

Copocitoncc  Available — 1  to  10  UFD. 

Voltage  Available — 100  to  400  VDC. 

Insulation  Resistance — 10*'  MEG./MFD. 

T*'"P  Coetf.— 100  P.P.M.  Per  ‘C  (—20  *F  to  140  *F) 
Dielectric  Absorb  .015%;  Dissipation  .(X)02 
M  1%  Nominol  Tekmnct — RcMtobility:  ±.0001  MfD. 

Ideal  at  SECONDARY  STANDARD  or 
Ap^J^i  ^  W  for  TEST  EQUIPMENT 

for 

»40W  lEING  USED  BY  LEADING  ANALOG  COMPUTER  MFRS..  incWInf  Reeves  Inst.  Cerp.; 
Convelr,  Gooeyser  Aiicreft;  Beckman  Inst.;  Jet  Prep.  Leb.;  Electrenic  Associates. 

SOUTHERN  ELECTRONICS  COMPANY 


239  W.  Orange  Grove  Ave. 


Burbank,  Calif. 
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largely  a  matter  for  the  reader  to 
decide  for  himself.  In  this  review¬ 
er’s  opinion,  Professor  Kittel  has 
done  an  excellent  job  of  orderly, 
logical  exposition;  his  book  is  cer¬ 
tain  to  be  widely  used. — G.  D. 
O’Neill,  Sylvania  Electric  Prod¬ 
ucts  Inc.,  Bay  side,  N.  Y. 
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Microwave  Spectroscopy 

By  Walter  Gordy,  William  V. 
Smith  and  Ralph  F.  Trambarulo. 
John  Wiley  and  Sons,  Inc.,  New  York, 
1953,  446  pages,  $8.00. 

The  announced  scope,  and  ap¬ 
proach,  of  this  first  book  on  micro- 
wave  spectroscopy  are  indeed  ambi¬ 
tious.  The  wonder  is  that  it  comes 
so  close  to  attaining  its  objective. 
The  subject  matter  runs  the  gamut 
from  mechanical  recorders  to  the 
physics  of  spectroscopy,  all  in  quite 
condensed  form.  The  reader  is  duly 
warned  concerning  what  is  to  come 
by  a  statement  in  the  preface,  “It 
is  readily  apparent  to  anyone  who 
reads  this  book  that  microwave 
spectroscopy  is  not  a  single  subject 
but  rather  a  common  method  which 
can  be  applied  to  the  study  of  vari¬ 
ous  problems  in  physics,  chemistry, 
electronics,  and  even  astronomy.’’ 

The  tremendous  range  of  subject 
matter  makes  imperative  a  con¬ 
densed  style  of  presentation  and 
places  a  premium  on  conciseness; 
yet  the  book  neither  looks,  nor 
reads,  like  a  handbook.  Because 
page  space  is  so  important  some 
readers  will  wonder  about  necessity 
for  including  certain  items. 

For  example,  the  statement  on 
page  11  that,  “Commercially  avail¬ 
able  recorders  such  as  the  Frown, 
the  Leeds  and  Northrop  Speedo- 
max,  and  Esterline  and  Angus  are 
satisfactory,”  while  quite  likely 
correct,  somehow  adds  little  to  an 
understanding  of  the  problems  of 
spectroscopy — but  does  use  space. 
Much  of  page  29  is  used  to  show  a 
dimensioned  .sketch  of  a  magic  tee, 
a  standard  microwave  component, 
which  immediately  becomes  nearly 
useless  because  iris  thickness  di¬ 
mensions  are  omitted.  The  original 
source  is  given  but  a  comparison 
soon  reveals  that  certain  dimen¬ 
sions  differ  by  the  waveguide  wall 
thickness — a  formidable  discrep- 
1  ancy  at  K-band. 

Occasionally  certain  parts  in  the 
I  microwave  and  electronic  sectiona 
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are  emphasized  in  a  way  which  al¬ 
most  seems  to  promise  striking 
results  which  then  are  not  forth¬ 
coming.  For  example,  small  but  I 
important  space  is  used  on  page  11  ! 
to  call  attention  to  the  relation  ; 
between  spectrograph  sensitivity  j 
and  bandwidth  appearing  later  (Eq.  ' 
1.32,  1.33)  on  page  64.  Inspection 
of  the  two  equations  indicates  the 
not  entirely  unexpected  dependency  ; 
of  the  sensitivity  on  the  square 
root  of  bandwidth. 

Statements  like,  “Seldom  are  all 
components  of  the  absorption  line 
moved  completely  out  of  the  range 
of  the  source  frequency  during  a 
period  of  modulation,”  (page  64) 
should  perhaps  be  revised  to  make 
life  a  little  easier  for  the  reader. 
Then  sometimes,  in  attempting  to 
be  brief,  unwarranted  generaliza¬ 
tions  appear.  To  illustrate,  (page 
80  in  section  1.6b)  the  statement 
concerning  the  spacing  of  side  fre¬ 
quencies  from  the  integral  har¬ 
monic  frequency  is  not  general.  It 
can  be  true  but  only  in  particular 
cases.  Such  particular  systems  re¬ 
quire  harmonic  generators  with 
input-output  characteristics  such 
that  the  predominant  output  term 
is  the  first  order  side  frequency  of 
the  harmonic.  In  addition  this  pre¬ 
dominance  must  be  maintained  in  1 
the  detection  system  which  follows.  | 
Another  small  example  of  larger  ; 
implication  is  in  the  last  paragraph 
on  page  3.  A  system  of  time  as 
defined  by  a  spectral  line  probably  j 
does  wend  its  way  toward  infinity  ‘ 
with  more  uniformity  than  in  a  i 
system  defined  in  more  conven-  I 
tional  astronomical  fashion.  How-  ! 
ever,  it  is  a  little  hard  to  see  why 
it  should  be  that  time  intervals 
defined  by  the  first  system  should 
necessarily  be  more  “accurate” 
when  the  particular  use  for  the 
interval  so  defined  is  completely 
unspecified,  especially  when  inter¬ 
vals  defined  by  the  older  system 
are  presumably  simultaneously 
available  to  all  users  of  such  in¬ 
formation.  A  r.imple  statement 
that  time  defined  by  a  spectral  line 
progresses  more  uniformly  than 
time  defined  by  astronomical 
methods,  might  lead  to  more  agree¬ 
ment. 

These  cited  cases  are  random 
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and  isolated  but  typical  of  others. 
The  objections  are  relatively  minor. 

I  The  book  contains  a  tremendous 
I  amount  of  preponderantly  well  pre- 
;  sented  information.  The  style,  be¬ 
cause  of  the  scope  of  the  effort, 
is  somewhat  dogmatic,  but  the 
statements  are  well  buttressed  and 
fortified  by  an  excellent  bibliog¬ 
raphy  which  in  itself  would  almost 
justify  the  appearance  of  this  book, 
i  — L.  E.  Norton,  RCA  Laboratories 
Division,  Radio  Corporation  of 
I  America,  Princeton,  N.  J. 

Treatise  on  the  Theor>  of 
Antenna  Systems  with 
;  Complete  or  Partial 
'  Rotational  Symmetry 

I  C'Bidrag  til  teorien  for  antennesye- 
temer  med  hel  eller  delvis  rotations- 
.  eymmetri”)  By  H.  Lottrup  Knudsen, 
228  pa^ee  -f-  figures,  I '  Kommissioti 
j  Hos  Teknisk  Forlag,  Copenhagen, 

I  1953. 

j  This  book,  written  in  Danish,  is 
I  the  most  complete  treatise  pub¬ 
lished  to  date  on  antenna  systems 
possessing  rotational  symmetry. 
Radially  oriented  dipoles  arranged 
;  like  the  spokes  of  a  wheel,  tangen¬ 
tially  oriented  dipoles  forming  the 
equivalent  of  a  loop,  and  obliquely 
oriented  dipoles  situated  in  planes 
tangential  to  a  circular  cylinder  are 
some  of  the  forms  analyzed.  Cases 
are  treated  where  the  elements  are 
all  in  the  same  phase  and  also 
where  the  phase  increases  progres¬ 
sively  around  the  array.  In  general, 
the  pattern  is  expressed  by  a  prin¬ 
cipal  term  which  is  independent  of 
the  number  of  elements  and  cor¬ 
rection  terms  which  are  a  function 
of  the  number.  Turnstile  and  hel¬ 
ical  antennas  are  included  in  the 
discussion  and  one  chapter  is  de¬ 
voted  to  supergain. 

The  book  is  restricted  to  anten¬ 
nas,  such  as  mentioned  above,  pos¬ 
sessing  at  least  partial  rotational 
symmetry  and  the  author  has  com¬ 
bined,  with  numerous  references  to 
the  literature,  the  results  of  many 
investigators  and  has  integrated 
I  them  with  contributions  of  his 
own.  The  book  includes  a  7-nage 
summary  in  English.  It  is  illus¬ 
trated  with  many  antenna  patterns 
and  contains  an  extensive  bibliog¬ 
raphy.  The  author,  H.  Lottrup 
;  Knudsen,  is  lecturer  at  the  Royal 
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Technical  University  of  Denmark 
in  Copenhagen. — John  D.  Kraus, 
Ohio  State  University,  Columbus, 
Ohio. 

Complex  Analysis 

By  Lars  V.  Ahlfors.  McGraw-Hill 
Book  Co.,  New  York,  1953,  247  pages, 
$5.00. 

This  book  was  written  for  use  as 
a  text  in  the  first  year  graduate 
course  in  complex  variables  which 
is  given  at  most  universities.  It 
is  the  reviewer’s  opinion  that  the 
author  has  in  fact  largely  succeeded 
in  creating  a  text  which  is  concise, 
rigorous,  teachable  and  authorita¬ 
tive,  and  inasmuch  as  a  real  need 
exists  for  a  text  at  this  level,  this 
one  appears  certain  to  enjoy  wide 
'  use. 

i  Although  the  author  writes  for 
I  the  mathematician,  geometric  visu- 
I  alization  is  stressed  in  the  hope 
I  that  the  reader’s  intuitive  grasp  of 
I  the  matter  is  developed  even 
I  though  he  might  not  follow  the 
I  proofs  in  detail.  The  author’s  ap¬ 
proach  may  be  a  bit  abstract  for 
the  tastes  of  most  engineers  work¬ 
ing  in  applied  mathematics.  More- 
!  over,  most  of  the  results  which  are 
of  importance  in  applied  mathe- 
I  matics  may  be  found  stated  else¬ 
where  without  rigorous  proofs. 

In  the  first  chapter,  the  arith¬ 
metic  operations  satisfied  by  the 
complex  numbers  are  introduced 
and  an  outline  of  tne  justification 
of  the  process  is  presented  (i.e.,  a 
proof  of  the  existence  of  the  com¬ 
plex-number  field) .  This  is  followed 
by  the  geometric  representation  of 
complex  numbers.  The  author  is 
careful  to  point  out  that  while  a 
geometric  argument  cannot  replace 
an  analytic  proof,  still  geometry  is 
a  useful  tool  for  guiding  the  intui¬ 
tion.  This  tool  is  then  applied  ta 
lead  the  discussion  through  the 
spherical  representation  (Reimann 
sphere)  and  the  linear  transforma¬ 
tions. 

The  second  chapter  is  devoted  to- 
the  concept  of  a  complex  function 
I  as  a  mapping  from  one  complex 
plane  to  another.  After  a  tentative 
definition  of  analytic  functions,  the 
elementary  functions  are  discussed. 
Only  those  topological  concepts 
necessary  for  function  theory  are 
then  introduced.  Based  on  those 
concepts  arbitrary  analytic  func- 
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NEW  BOOKS  (continued) 

tions  are  presented,  concluding 
with  a  discussion  of  elementary 
Reimann  surfaces. 

The  third  chapter  covers  complex 
integration.  The  author  considers 
his  delay  in  introducing  integra¬ 
tion  (until  the  student  has  mas¬ 
tered  the  mappings  of  the  previous 
chapter)  an  essential  feature  of 
the  book.  Cauchy’s  theorem  is 
proved  in  great  generality.  The 
notions  of  removable  singularities, 
Taylor  expansions,  zeros  and  poles, 
and  exact  differentials  are  also  in¬ 
troduced.  The  chapter  ends  with 
a  discussion  of  the  calculus  of  resi¬ 
dues  including  an  excellent  section 
on  the  evaluation  of  real  integrals. 

The  fourth  chapter  deals  with  in¬ 
finite  sequences  and  associated 
ideas  including  topics  such  as  uni¬ 
form  convergence,  power  series, 
partial  fractions,  and  infinite  prod¬ 
ucts.  The  Reimann  mapping  theo¬ 
rem  ends  the  chapter. 

The  fifth  chapter  is  devoted  to 
harmonic  functions.  These  are  de¬ 
fined  and  some  of  their  properties 
(e.g.  maximum  principle,  Poisson’s 
formula,  Harnack’s  principle,  Jen¬ 
sen’s  formula,  the  symmetry  prin¬ 
ciple)  are  proved.  The  Dirichlet 
problem  is  solved  by  the  use  of  sub¬ 
harmonic  functions  (Perron’s 
method).  Finally,  by  use  of  the 
notion  of  harmonic  measure,  map¬ 
pings  of  multiple- valued  functions 
are  discussed. 

The  last  chapter  covers  the  the¬ 
ory  of  multiple-valued  functions. 
By  the  notion  of  analytic  continua¬ 
tion,  the  general  analytic  function 
is  defined.  From  this  follows  a 
definition  of  a  Reimann  surface  and 
the  monodromy  theorem.  The  alge¬ 
braic  functions  are  studied.  The 
book  ends  with  a  discussion  of 
linear  differential  equations. — S.  G. 
Kneale  and  G.  W.  Preston,  Philco 
Corporation,  Philadelphia,  Pa. 
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STAR  STEATITE 


STAR  STEATITE  has  the  ideal  characteristics  for  its 
effective  use  in  high  frequency  electronic  applications.  It 
reduces  the  possibility  of  power  loss,  deformation  and  exces¬ 
sive  heating  of  insulators  that  prevent  proper  functioning 
of  the  assembled  product.  It  is  molded  into  exact  shapes 
to  close  tolerances;  resists  great  mechanical  shock  and 
extreme  conditions  of  heat  and  humidity.  And  STAR  has 
the  facilities  to  meet  your  volume  requirements.  Why  not 
investigate  .  .  .  NOW? 


Applied  Electricity 

By  H.  Cotton.  The  Industrial  Preen, 
New  York,  480  p,  1953,  $4.60. 

The  first  edition  of  this  book, 
introduced  in  England  in  1951,  is 
now  revised  and  somewhat  in¬ 
creased  in  scope,  and  made  avail¬ 
able  for  American  use.  It  is  a 
primary  book,  aimed  at  technical 
schools  or  as  a  first  course  in  col¬ 
leges,  and  deals  with  the  elements 
and  machinery  of  direct  and  alter- 


Designers  and  Custom  Builders — small 
and  medium  quantities — from  milli¬ 
watts  to  50  KVA,  single  or  polyphase. 
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News  indeed,  is  Elco  Corporation’s  new 
transistor  socket,  point  contact  and  junc* 
tion  type.  The  transistor  is  now  emerg¬ 
ing  as  a  tremendous  new  tool  for  prac¬ 
tical  everyday  electronics;  and  Elco, 
with  a  deep  background  of  experience 
in  transistor  socket  development  for 
laboratory  use,  now  offers  these  same 
highly-refined  sockets  in  mass  produc¬ 
tion  for  commercial  applications.  And, 
as  with  all  Elco  products,  the  use  of 
Elco  transistor  sockets  offers  many  ad¬ 
vantages  previously  unavailable. 

New  contact  design  automatically  centers  the  transistor  pins  in  position,  elimi¬ 
nating  strain  on  the  transistor  body.  Positive  contact  resistance  assures  excellent 
circuit  performance.  Insulator  construction  affords  adaption  for  printed  circuitry, 
a  decided  extra  advantage;  and  creates  a  longer  creepage  path  between  contacts. 
Mounting  retainer  securely  locks  body  of  socket  to  chassis  and  is  self-adjusting  to 
any  variation  in  chassis  thickness  from  .015"  to  .062".  The  retainer  is  of  heat- 
treated  steel  cadmium  plated;  the  insulator  of  low-loss  mica  filled  phenolic.  Elco 
also  offers  many  other  new  sub-miniature,  miniature  and  printed  circuit  types. 
Complete  details  are  yours  upon  request,  as  is  full  information  about  Elco’s 
quality  line  of  sockets,  shields,  and  sensational  new  Varicon  connectors. 

Ftr  Cataltg  ShMts,  Call  SArliall  MUO  ar  Writa  ELCO  Carp.,  IN  W.  filtnwaad,  Phila.  40,  Pa. 


RUBBER 


Your  Part  Requires  our  INJECTION  MOLDING 
Process  if,,. 


High  or  low  temperature 
requirements  must  be  met. 

Constant  dielectric  prop¬ 
erties  is  a  “must”. 

Resistance  to  chemicals  is 
required. 

Uniformity  and  low  cost 
are  factors. 

Send  sample  or  print 
for  a  prompt  quotation. 

SILICONE  RUBBER  CO. 

34Ni  Si.  •  MlnuMpcIlt  1 6,  MliiiMMta 


NCW  aOOKS  (cMifaHMd) 

nating  currents.  Since  some  of  the 
concepts  introduced  are  not  ex¬ 
plained  (integrals  and  differentials 
for  example)  a  teacher  or  previous 
knowledge  of  these  tools  would  be 
required. 

The  fundamentals  are  composed 
of  chapters  on  the  electric  circuit, 
magnetism,  electrostatics,  conduc¬ 
tion  in  electrolytes  and  thermo¬ 
electricity.  Then  follow  chapters 
on  d-c  machines,  a-c  currents  and 
circuits,  resonance,  polyphase  cir¬ 
cuits,  transformers,  alternators, 
synchronous  and  induction  motors, 
electronics  (32  pages),  illumina¬ 
tion,  measuring  instruments  and  a 
final  section  on  units  and  dimen¬ 
sions. 

I  The  text  is  easy  to  read;  there 
I  are  numerous  examples  worked  out 
j  in  detail  and  a  great  many  prob- 
i  lems  with  answers.  By  the  chapter 
headings  it  is  seen  that  it  deals 
j  mostly  with  fundamentals  and  with 
!  power  equipment  rather  than  with 
;  electronics.  While  the  slant  is 
definitely  English,  it  would  be  use- 
j  ful  in  an  American  technical  school, 
j  — K.  H. 

1 

Desig;n  of  Machine  Elements 

By  M.  F.  Spotts.  Prentice-Hall,  Inc., 
New  York,  1953,  496  pages,  $9.65. 

i  In  the  preface,  the  author  states 
that  this  book  was  designed  to  pro¬ 
vide  an  introduction  to  the  design 
of  machine  elements  in  a  compre- 
!  hensible  manner.  These  aims  have, 
i  in  general,  been  carried  out  with 
!  admirable  results. 

When  first  published  in  1948, 
i  this  book  was  enthusiastically  re¬ 
ceived.  Now  the  author  has  gone 
I  over  his  entire  book  to  make  it  even 
;  more  comprehensible,  more  ap- 
;  proachable,  more  flexible  than  be¬ 
fore.  He  has  done  this  by  intro- 
{  ducing  many  additional  topics  and 
j  by  going  into  greater  detail  than 
;  previously.  Sufficient  definition  has 
been  incorporated  to  acquaint  all 
;  interested  readers  with  a  perspec¬ 
tive  of  each  major  step. 

“Design  of  Machine  Elements”, 
as  the  title  indicates,  does  not  deal 
I  with  the  broader  aspects  of  the  de- 
'  sign  of  complete  machines,  but  ex- 
1  plains  the  fundamental  principles 
required  for  the  correct  design  of 
the  separate  elements  which  com¬ 
pose  the  machine.  If  a  complete 
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machine  is  to  be  designed,  the  text 
will  serve  as  a  reference  work  or 
source  book  for  information  on  the 
various  elements. 

The  chapter  headings  are  as  fol¬ 
lows:  1.  Fundamental  Principles; 
2.  Working  Stresses;  3.  Theory  of 
Torsion;  4.  Springs;  5.  Screws;  6. 
Belts,  Clutches,  Brakes;  7.  Welded 
and  Riveted  Connections;  8.  Lubri¬ 
cation  ;  9.  Ball  and  Roller  Bearings ; 
10.  Spur  Gears;  11.  Bevel,  Worm 
and  Helical  Gears;  12,  Miscellan¬ 
eous  Machine  Elements;  13.  Di¬ 
mensioning  and  Details;  and  14. 
Engin(?ering  Materials. 

The  well-known  basic  theories  of 
design  are  clearly  pre.sented,  as 
now  being  employed.  Mathematical 
derivations  are  given  in  full,  but 
have  been  simplified  wherever  pos¬ 
sible.  Tables  are  included  giving 
the  properties  of  engineering  mate¬ 
rials  as  determined  by  laboratory 
tests;  however,  design  data  usually 
obtained  from  catalogs  and  hand¬ 
books  have  been  omitted.  The  text 
contains  many  illustrative  ex¬ 
amples,  problems  and  solutions. 
Each  chapter  is  concluded  with  a 
brief  bibliography  for  those  who 
may  wish  to  pursue  the  study  of 
the  various  machine  elements  more 
extensively.  Engineers  and  design¬ 
ers  in  industry  will  find  this  book 
to  be  of  value  as  a  reference. 

Professor  Spotts  has  had  many 
years  of  experience  in  teaching  ma¬ 
chine  design,  and  he  has  also  spent 
years  as  a  practising  engineer  in 
industry.  Author  of  numerous  arti¬ 
cles  on  this  subiect,  he  is  Professor 
of  Mechanical  Engineering,  The 
Technolo»rical  Institute,  North¬ 
western  University.  Evanston,  Illi¬ 
nois. — Eitgene  .1.  Martin,  Phynici* 
T.ahnratnries.  Sylvnnia  Kleetrir 
Prnditrfi*  Trie..  Fayxidp.  Neir  York 


Designed  for  laboratory  and  production  test  use, 
the  Model  1 30  has  proven  itself  on  ideal  low  cost 
instrument. 

Sreguency  range;  450  to  900  me 
Output  voltaget:  0.01  to  1.0  volts  into  75  obm  load 
Sweepi  60  cycles,  sine  wave 

Sweep  width;  0  to  at  least  30  me,  continuously 
variable 

Output;  Unmodulated,  AM  or  swept 

Mergers  and  balun  for  300  ohm  food  ore  available. 


The  only  UHF  Grid  Dip  Oscillator  in  the  field,  the 
versatile  Model  200  is  on  extremely  useful  instru¬ 
ment  for  those  who  do  UHF  TV  work.  Featuring 
tingle  range  tuning  and  direct  reading,  the  Model 
200  has  a  remarkably  smooth  meter  indication. 
Frequency  range;  400  to  900  me.  single  range 
Output;  CW 

Site:  tVi"  high  x  3*  wide  x  4"  deep 


ReetaUie  Coll  Forme  ate  kibera- 
tory  teeted  omd  Held  preveo. 

Their  operoHng  choracterletlce 
— voluase  reeiatlvltT  .  .  .  power 
factor  .  .  .  thermal  prepetHee 
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.  .  .  and  reelstcrace  to  voltage 
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eats  for  electronic  applleotioa.  IHHHHInH 
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a  spei.Hal  three  row  threaded  deolga.  Torque  eaa  he 
controlled  to  -h  or  —  1  la.  os. 


THUMBNAIL  REVIEWS 


.\STM  Standards  on  Electrical  In- 
.culating  Materials.  ASTM,  1916  Race 
St.,  Philadelnhia  3.  Pa..  590  paees, 
1953.  $5.25.  The  1953  edition  contain¬ 
ing  standards,  test  methods,  specifica¬ 
tions  and  appendices.  Printed  on  Bible 
paper  and  with  heavy  paper  cover. 

Measurement  of  Linear  and  Non-linear 
Distortion  in  Electrodynamic  Sneak¬ 
ers,  by  Fritz  Ingerslev,  I  Kommisqion 
Hos  Teknisk  Forlag,  Copenhagen. 
1988  266  pages.  In  Danish  but  with  a 
IS-page  summary  in  English. 
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Transformers  for  Television 
. . .  Radar. . .  Aircraft . . . 
Geophysics . . .  Radio 

You  will  find  Thermador  ready,  willing 
and  fully  qualified  to  handle  your  trans¬ 
former  requirements.  Engineering 
experience  and  manufacturing  know¬ 
how,  developed  over  a  period  of  35 
years,  form  the  hard  core  that  makes 
Thermador  today’s  largest  West  Coast 
manufacturer  of  elearical  appliances  and 
transformers.  We  would  like  to  work 
with  you  on  your  next  project  involving 
the  design  and  production  of  transform¬ 
ers  for  specific  requirements... including 
joint  Army-Navy  specifications. 

transformers: 

Audio  Auto  Ooophysicol 
Orivor  Filomont  High-Fidolity  Audio 
Input-Output  Midgot  Flug-ln 
Plot#  Fowor  Tolovition 
Tubo  to  lino 

. . .  alto  Chokes  and  Reactors 
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Dear  Sirs: 

In  your  July  issue  you  c«rried  a 
I  story  (.P  10)  on  the  first  share-time 
authorization  for  television  opera¬ 
tion,  that  of  Stations  K.M BY-TV 
and  KSBW-TV  in  Monterey  and 
Salinas,  California.  An  coiuHiilting 
engineer  for  these  two  stations,  I 
would  like  to  compliment  you  on  • 
the  article.  It  is  regretted,  how- 
j  ever,  that  the  call  letters  for  the 
I  Monterey  station  were  erroneously 
I  shown  as  WMBY-TV. 

Construction  of  these  stations  is 
now  proceeding  and  they  are  ex- 
I  pected  to  be  in  o)»eration  at  an 
1  early  date. 

j  Rorekt  L.  Hammett 

I  C’OHtuUiuo  Hadio  Knf/ineer 

San  Frunelnoo,  California 

Loaded 
Dear  Sirs: 

I  HAVE  read  the  article  in  the  July, 
1953,  issue  of  Electronics,  “How 
^  to  Design  Small  Boat  Antennas’*  by 
Elbert  Robberson,  and  found  it 
very  interesting. 

We  are  in  agreement  with  Rob- 
berson’s  comments  and  conclusions. 

^  However  we  feel  that  enough  em- 
'  phasis  was  not  placed  on  the  con¬ 
clusions  relative  to  the  gains  to  be 
made  by  locating  the  loading  coil 
near  the  base  of  the  antenna. 

From  our  work  in  the  field  of 
high-Q  loading  coils  for  the  75- 
meter  (and  40,  20.  11,  etc.)  mo- 
I  bile  radio  amateurs  we  have  come 
^  to  the  conclusion  that  the  ama¬ 
teurs,  and  some  others,  have  been 
taking  the  term  center-loading  a 
bit  too  literally.  It  becomes  obvi¬ 
ous  that  with  amateur  mobile  an¬ 
tennas  in  the  range  of  100  to  130 
inches  in  total  length,  with  a  load¬ 
ing  coil  placed  at  the  exact  center, 
the  top  section  will  have  too  little 
capacitance  to  tune  the  coil  prop¬ 
erly.  Also  the  coil  will  have  more 
turns,  reducing  the  gain  made  in 
resistance  loss  by  moving  the  coil 
half  way  up  the  whip. 

Physically,  an  efficient  loading 
coil  is  much  more  easily  mounted 
L  at  or  near  the  bottom  of  the  anten¬ 
na  where  it  will  ride  much  better 
,  '  and  probably  result  in  the  antenna 
I.  being  in  tune  a  higher  percentage  | 
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BACKTALK 


(contifiwed) 


MICROWAVE  ATTENUATORS 


of  the  time  while  the  vehicle  is  in 
motion.  Practically,  it  also  looks 
better  at  the  base. 

All  of  the  alx)ve  observations  are 
confirmed  by  our  results  with  a 
hi{rh-Q  loading  coil  we  manufac¬ 
ture.  On  average  amateur  mobile 
antennas  we  recommend  the  plac¬ 
ing  of  the  loading  coil  not  over  24 
inches  above  the  spring  mount. 

If  we  insist  on  the  principle  of 
center  loading,  we  should  also  con¬ 
sider  that  in  the  base-loaded  whip, 
with  the  coil  replacing  a  section  of 
the  whip,  the  ball  joint,  the  spring 
mount  and  the  bottom  of  the  coil 
itself  are  active  radiators. 

H.  Charles  Kaetei. 

K-W  Engineering  Works 
.1145-A  North  48t/i  Street 
Milwaukee,  WMconsi  i 


For  Procision  Moasuremonts 
2,600  MCS  To  26,500  MCS 


Typ*  711  -  12.4  to  18.0  Kiiic/mc.  Wav*- 
•wid«  t)z«t  .702^  X  .391*  O.D.  tans*)  40  db. 
Calibrated  !•  on  accurocy  of  db  0.3  db. 


fypa  812  —  1.30  t*  12.4  Kmc/toc.  Wava- 
■uida  iImi  I'xVi*  O.D.  Kango  40  db. 
Callbrotod  to  aii  accuracy  of  ^  0.3  db. 


Type  312  -  3.9S  ••  S.Si  Kmc./iac.  Wovo- 
tuid*  tlzai  2"  X  1*  O.D.  Rongai  50  db. 
Calibroted  te  on  accuracy  af  ±  0.3  db. 


Hidden  Treasure 

DI'IAr  Sirs: 


Latest  brochure  with  detailed  specifications  and  prices  on 
complete  line  of  attenuators  available  on  request. 


You  HAVE  been  recommended  to 
us  as  the  best  source  from  which 
to  obtain  the  names  of  firms  in 
the  U.  S.  that  manufacture  elec¬ 
tronic  equipments  for  the  detec¬ 
tion  of  minerals  and  metals.  Our 
chief  interest  is  to  locate  hidden 
treasures  buried  in  Paraguay 
after  the  1865-1870  war  against  the 
Triple  Alliance,  in  which  at  least 
800,000  people  died.  Most  of  the 
private  and  public  money,  jewels 
etc.  were  buried. 

We  have  already  contacted  some 
manufacturers  in  the  U.  S.  We 
have  their  literature  and  .some  of 
their  instruments.  However,  each 
instrument  has  advantages  and  dis¬ 
advantages  for  our  purpose.  We  are 
still  looking  for  something  better 
and  more  modern,  regardless  of 
cost. 

Under  these  circumstances,  we 
have  no  doubt  that  you  can  in¬ 
vestigate  this  matter  and  put  us  in 
direct  communication  with  firms  or 
persons  whom  you  think  may  be 
able  to  submit  to  us  an  instrument 
we  could  use  for  our  investigations. 
No  doubt  that  after  the  various 
experiences  of  the  late  war,  mine 
detectors  have  been  improved  and 
new  methods  are  now  available. 
One  commercial  instrument  seems 
different  from  other  equipments.  It 
uses  a  galvanometer  instead  of  a 
milliammeter  and  earphones  and 
works  with  a  high-frequency  oscil¬ 
lator.  However,  the  manufacturers 


VELINE 


INC.,  CALDWELL,  N.  J 
Formerly:  MICROWAVE  EQUIPMENT  CO. 


.  .  «  For  Radio,  Telovition  Tubes,  incandescent 
Lamps,  Glass  Lathes  for  Television  Tubes 

TURNTASLES  > 

tmUR  S  HtAO  MITO  MMIbW  STIM  mcWm  vy,  ey„  100  typ«. 

rMMT  view  KeH  * 

FRggj  VtiJBf  .MH  jjk  medals  oed  positieetrs. 

|rfi^  WTfeilOt  -V  Mora  Eieler  Stem  and  Sealioq 
i  ^  \  Mochlnae  oie  Ui  uaa  In  tha 

■  E<r\3ll  ilkJIt  M  YS  EUctronles  laduatzT  than  eUI 

Aft  ether  ncdMe  combiaed.  There 

g  la  a  reoeon;  they  ore  alasple, 
well-bttUl,  compaet,  leal  lonq. 
fl  hare  qeed  predaetioa,  and  ore 
: '  '[  eoHloatlT  oeiaq  Improyed  le 

i  A  qlve  aaore  produetten. 


W«  mak*  Tremaioraian,  Spot  and  WIr*  Butt 
Wsidarm,  Wlr*  Cutting  MachlsM  and  SOO  oibnr 
ladlapunaobU  in  your  productfon.  EUUr 
Enginp«ra  oru  censtontly  dAvnloping  Nnw 
Eguipnant.  If  yon  pretor  your  own  diMigns, 
lot  U8  build  thorn  for  you.  Wrtto  to  Charloa 
Eiaior  who  has  sonrod  Tho  Industry  ooor  33 
yoars. 

Dr.  Ckorlos  iislor,  President 


7S1  Sourii  13tk  St.,  Nowork  3,  N.  J 

Neor  Aron  Avenue 


October,  1953  —  ELECTRONICS 


Mcftraw-Hlli  Publishing  Cn.,  Inc. 

M  WmI  4im4  M.,  Nr»  V«tfc  34,  M.  V. 


MODfL  101 

•  POWER  RRNCE:  1M  wW  t*  f  Kw. 

•  INPUT  IMPEDANCE:  I  MEGOHM. 

•  VOITAGE  RANGE:  FUbl  SCALE  R.1V  I*  SOOV. 

•  CURRENT  RANGE:  TULL  SCALE  .001  H  30A. 

MODEL  102 

•  READS  WATTS  AT  FULL  SCALE  AT  DOTH  10% 
AND  UNITY  POWER  FACTORS. 

•  INPUT  IMPEDANCE:  I  MEGOHM. 

•  POWER  RANGE:  FULL  SCALE,  tti  «W  !•  10  KW. 

•  VOLTAGE  RANGE:  FULL  SCALE,  I.SV  to  AOOV. 

•  CURRENT  RANGE:  FULL  SCALE,  .OOlSA  to  30A. 

WMITE 
WIRE 
PHONE 


FOR  POWER  and  LOSS  MEASUREMENTS  - 
:n  CabUt  •  in  Iron  Corn  •  in  TramFornwrt  — 
Coppar,  Cor*  and  lnip*danc*>  •  in  Ckrat**  A,  S,  C 
AmpliFiar  Inpwit  and  Owipwto  •  at  Aircraft  Upp*r 
Pow*r  Fr*Nw*n<i*f  •  in  Undarwator  Sound  Ew«ip- 
nwnt  •  in  Loud  Spaoliarc  •  in  Synchro,  Motor,  and 
C*n*ral  S*rvo  Circuitry  •  in  Corrior  Currant  Equip* 
Plant  *  in  Complaii  Wovaformi  •  in  Circuit  Analy¬ 
tic,  both  Linaar  and  Non-linaor  •  in  Sound  mid 
Noit*  Anolytit  *  That*  or*  but  a  faw  of  th*  naorly 
unlimited  opplicatiom  *f  ih*  VAW  matart. 

Our  Enpinaart  will  b*  happy  to  diKuu  th*  oppFi- 
cotian  of  th*  VAW  Matar  to  tolv*  your  porticuloi 
probhm.  Writ*  D»pt.  1-10.  Lit*f*tiira  OYtrilabh 
on  raquait. 


JOHN  FLUKE  .ENGINEERING  COMPANY 


nil  WEST  NICKERSON  STREET,  SEATTLE  90,  WASHINGTON 

Rapratanlad  by  .  .  vewELL  AOOOCIATEt.  Rrida***rt  A  Raataa;  HORMAN  AMOCIATCR.  Watb- 
inatan.  0.  C.;  QERALO  B.  mTlTeR  CO..  Hallywaad,  Saa  Paella*,  Al^tMir. 
*R**itl*r*d  Trad*n<arl(  aaa,  Saattla:  M.  P.  O'DELL  CO.,  Clawlan*,  Oaytaa;  HUQH  MAROLANO  A  CO 


Darby,  P*.,  Atbary  Parli.  N.  J.;  J.  D.  RVEROON.  Oyraaata,  N.  Y  H  M 
RICKAROSON,  Mfna*a**lii.  Mlaa  '  ' 


FOR  MEASUREMENT  of  VOLTS  •  AMPS  •  WaTTS 


seledive 

=  ,  insulation  .. 

tf^<4 


If  your  design  includes  a  coil,  let  us  help  you 
select  proper  insulating  materials  .  .  .  with 
high  dielectric  ytxlues.  adequate  moisture 
resistcmce.  rugged  cmd  serviceable  phydeal 
properties.  Make  the  coil  a  strong  point  in 
your  product,  instead  of  a  demger  spot.  Goto- 
Coil  Compemy.  65  Pavilion  Avenue.  Provi¬ 
dence  5.  R.  I.  New  York  office:  10  E.  43rd 
Street.  New  York  17. 


Goto 

O  u 


Type  UMP 


Meuy,  many  nolobla  advcmcaa  In  Oi* 
art  oi  capacitor  daaiqn  and  manuiactur* 
hoy*  baan  mada  by  tha  ILUIfOIS  CON¬ 
DENSER  COMPANY.  A*  on  axampla, 
ILLINOIS  CONDENSER  COMPANY  haa 
racantly  baan  awordad  a  patant  on  thair 
uniqua  and  axcluslra  moldad  capacitor 
construction  as  iaaturad  In  tbs  UMP 
lypa*. 

ror  almost  two  daeadoa,  ILLINOIS 
CONDENSER  COMPANY  has  baan  bulld- 
inq  quality  capacitors  and  raqular  usars 
Includa  most  all  oi  th*  lorqast  monuiae- 
turars  oi  TV  and  radio  aats.  Thair  noma* 
Utarolly  compoa*  th*  "blu*  book"  of 
alactronic*. 

To  moot  tb*  *y*r  incraasinq  damand 
tor  ILLINOIS  alactrolytic  capacitors, 
ILLINOIS  CONDENSER  COMPANY  boa 
built  nsw  plants  and  qrsatly  incraosod 
production.  Why  don't  you,  too.  diacoTor 
why  ILLINOIS  capacitors  ar*  "iirst 
cboics"  oi  so  monyl 

Writ*  tor  Cotoloqf 


ftittiiTiatoi  man  agre* — to  do  a  compirtc 
advartMng  iob  you  need  the  double  eScct 
af  both  Display  AdvertUing  and  DIraet 

MML 

Display  Adveititing  keeps  your  name 
batort  th*  public  and  buil^  prestige. 

Direct  Mail  aupplcmentt  yout  Diaptoy 
Aduartising.  It  pin-point*  your  meaaaqa 
fight  to  the  oeeutive  you  want  to  reach 
—the  paraon  who  buys  or  influcnecs  the 
purchaat*. 

In  aiaw  of  present  day  diflicultic*  in 
maiotaintog  your  own  mailing  lists,  our 
aSkiaat  persons lised  tcrvica  is  particularly 
baportant  la  securing  the  comprebenshre 
asarhet  oorarage  you  need  and  want. 

Ask  for  more  datallcd  informatioo  Im 
day.  You'B  b*  surprised  at  the  low  ovar- 
AS  coat  and  tb*  tasted  eSectivenaas  of 
thaa  kaad-picked  aslection*. 


VAW 

METERS 

MODEL  101 

SURERSONIf  FRfOUEtKT 
RANGE  n  im  to  MS.OO*  ipt 

MODEL  102 
LOW  ROWER  FACTOR 
RANGE  M  cat  to  fO.OM  igt 


ADVIRTISING 


ILLINOIS  CONDENSER  CO 
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Wont  mar*  information?  Um  post  card  on  lost  poqe 


4S3 


mention  that  their  latent  model  has 
many  improvements,  but  have 
published  no  new  literature  since 
1934. 

If  you  are  in  a  position  to  ob¬ 
tain  any  information  as  to  the  firm 
manufacturing  or  selling  this 
equipment,  we  will  appreciate  your 
information.  We  are  sure  that  you 
must  know  about  several  new  in¬ 
ventions  that  could  be  used  in  the 
field  in  which  we  are  interested. 
Having  explained  to  you  our  re¬ 
quirements  we  trust  you  will  be  of 
help  to  us. 

John  H.  G.  Baldwin 

Oeneral  Manager 
Promocion 
Aevnclon,  Paraguag 


radio 

•  Olracrton  Flndara 
Electronic  Gonlonso 

•  Signal  Gonerators 
Crystal  Control 

1  kcto  150  me. 

•  Spoctrom  Gonorator 
Marker  Pulses 


More  Treasure 

Dear  Sirs: 

I  HAVE  HAD  the  pleasure  of  reading 
your  magazine  Electronics  in  the 
American  Section  of  the  Melbourne 
Public  Library,  and  I  was  inter¬ 
ested  in  the  wide  field  of  your 
activities,  regarding  electronics. 

The  nature  of  my  inquiry  is  one 
regarding  an  electrical  or  magnetic 
appliance  that  will  locate  buried 
treasure  (gold,  silver,  etc.,  approx¬ 
imately  300  tons)  buried  a^ut  8 
feet  under  the  earth  in  a  chamber 
built  of  stone,  containing  boxes, 
which  were  placed  therein  about 
155  years  ago. 

I  would  not  like  a  heavy  instru¬ 
ment,  because  the  country  to  be 
surveyed  is  very  rough  and  steep 
in  places;  therefore  the  lighter  the 
instrument  the  better.  I  would  be 
glad  to  hear  from  you  or  any  of 
your  readers  who  might  be  able  to 
help  me. 

N.  Dalton 

Victoria,  Auetralia 

(Editor's  Note:  The  above  are  typi¬ 
cal  of  the  maqy  letters  received  at 
this  office  enlisting  our  help  in  find 
ing  a  good  treasure  finder.  Almost 
without  exception  the  writers  ap¬ 
pear  to  have  definite  treasures  in 
mind,  and  cost  seems  to  be  of  little 
importance,  since  a  .successful  in¬ 
strument  would  pay  for  itself; many 
times  over. 

We  have  asked  Curt  Schafer  who 
ha.s  had  wide  experience  in  the 
field  of  detecting  buried  objects,  to 
explain  briefly  the  situation  in  this 
country  as  he  sees  it,  in  the  hope 
that  his  observations  will  be  of 


. . .  for  applications  ro- 
qylrlng  low  oloctrlcol 
nolso/  low  and  constant 
contact  drop,  high  cur¬ 
rant  danalty  and  mini¬ 
mum  woar. 


COKTROIS 

•  Servotcep* 

•  Setvoboord 

•  System  Synthesis 

•  Reluctance 

^pliflers 

m  Servo 

Ampllh*^ 

•  Plug-In 

Component 

Assemblies 


radiation 


#  Seevotherm 

Bolometers 

#  Bolometer 

PreampIlW*'* 

#  Thermistor 

Power  Supph 

#  Servotherm 


Wid*  rang*  of  giodot  ovoilablo  for  ttondord 
and  tpociol  appIkoHom. 

■rush  holdoiY  end  cointilvor  slip  ring*  avail- 
oMo  for  WM  wHh  Silvor  Grophalloy  Brmho*. 


Pyrometers 


Oil-froo  (olf-lubricating 
Bushing*  and  Boaring*,  Oil- 
froo  Piston  Rings,  Soal  Rings, 
Thrust  and  Frktion  Washors, 
Pump  Vano*. 


Write  et  ter  Date  Sheeti  an4  further  letermatlen. 


COMMNT 


Wont  mart  informotlen?  Use  port  cord  en  lost  poo*. 


Woot  nor*  totormotloo?  Um  port  cord  oo  lost  pogo 
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tor  high  pTmtability  applicatioaa 


value  tu  other  readers  in  their  quest 
for  hidden  riches.) 

Expert  Advice 

Dear  Sirs; 

It  is  certainly  a  privilege  to  have 
the  opportunity  to  comment  on  such 
fascinating  letters  as  the  above. 
At  the  same  time,  it  is  difficult  to 
relinquish  the  luxury  of  daydream¬ 
ing  about  buried  gold  long  enough 
to  gather  some  pertinent  observa¬ 
tions  on  the  subject. 

There  are  two  primary  require¬ 
ments  for  treasure  locators:  sensi¬ 
tivity  and  stability.  The  equip¬ 
ment  must  have  good  sensitivity  or 
it  is  useless;  but  sensitivity  with¬ 
out  stability  is  an  abomination. 
There  are  secondary  requirements, 
such  as  portability,  ease  of  mainte¬ 
nance,  overall  weight,  and  the  abil¬ 
ity  to  discriminate  between  ferrous 
and  nonfeirous  metals.  The  last 
feature  is  important,  for  it  will 
save  digging  up  tons  and  tons  of 
.scrap  iron. 

The  writer  has  personally  tested 
several  treasure  ami  pipe  locators 
during  the  past  few  months.  In 
each  case  the  instrument  was  com¬ 
pared  directly  to  the  SCR-625  land 
mine  detector  which  was  purchased 
(new)  from  a  surplus  outlet  store. 
The  SCR-626  located  a  buried  U.  S. 
silver  dollar  at  a  distance  of  22 
inches;  a  6x6xji-in.  copper  plate  at 
a  distance  of  38  inches;  and  a 
standard  Ilxl7x2-in.  steel  radio 
cha.ssis  at  a  distance  of  .5  feet.  No 
commercial  treasure  or  pipe  locator 
tested  was  able  to  even  approach 
this  sensitivity  in  the  case  of  the 
dollar  or  the  copper  plate ;  only  one 
model  did  better  in  the  case  of  the 
detecting  it  at  a 


now  —  the 
available 


PRECISION 

RFSTEP  « 

TENUATOR 


Small,  rugged  ladder  attenuator 
achieves  attenuation  accuracy 
and  low  vswr  from  dc  to  uhf.' 
Suitable  for  all  signal  and  sweep 
generators  in  this  frequency 
range. 

Care  in  desi^  assures  msii- 
mum  flexibility  in  mounting, 
drive,  and  types  of  input  and 
output  connections. 

Easily  adaptable  for  inclusion  in 
different  ^es  of  test  equip¬ 
ment  and  in  laboratory  and  pro¬ 
duction  test  applications. 


ONLY  MAGNETICS,  INC. 

oifera  Periomaacc-GuarantAcd 
Tape  Wound  Corea.  Guaranteed 
performance  to  specifications 
means  truly  economical  produc¬ 
tion  of  high  permeability  mag¬ 
netic  devices  in  your  plant  .  .  . 
and  controlled  buying  by  your 
purchasing  department.  If  you 
haven't  investigated  Perform¬ 
ance-Guaranteed  Tape  Wound 


SPECIFICATIONS 


NUXIHtM  STEFS 

Tail  (sisven  contact  positloas) 

ATTEMHTION  MUSE 

Up  to  120  db  total 
Attenuation  par  step  optional 

OUTPUT  MPEOANCE 

50  or  75  ohms  nominal 

INPUT  IMPEOJUICE 

100  or  150  ohms  nominal 
50  or  75  ohms  optional 

INPUT  fWO  OUTPUT  VSWN 

1.1  to  1000  me  at  50  oluas 

ACCUMCY 

±  4  db  par  20  db  stop  from  Its  da 
value  up  to  1000  ma 


FACTORY  CORE  MATCHING 

For  applicatioiM  in  which  closely 
match^  characteristics  are  re¬ 
quired,  save  time  and  money  by 
using  the  Magnetics,  Inc.  factory 
core  matching  service. 


steel  chassis, 
distance  of  73  inches. 

The  SCR-625  was  originally  de¬ 
signed  to  give  the  maximum  pos¬ 
sible  .sensitivity  that  its  use  over 
the  slightly  magnetic  soil  of  Long 
Island  would  permit.  It  is  highly 
recommmended  as  a  treasure  lo¬ 
cator  (although  commercial  models 
are  lighter  in  weight). 

If  the  magnetic  permeability  of 
the  soil  in  Paraguay  is  low,  a  more 
sensitive  device  than  the  SCR-625 
would  be  useful.  The  mine  detector 
written  up  in  Electronics  for 
January  1946  ("Vehicular-Mounted 
Mine  Detector”,  by  Dali,  Lebourg 
and  Miller)  was  supplied  to  the 


free  engineering  design 
service  for  high  permeobility 
mognetic  opplicotions 

Magnatica,  Inc.  anginaaring  is 
sacond  to  nona  in  tha  bald  of 
high  parmaability  magnabcs. 
Sarvicas  ara  fraa  to  customars. 

Writa  for  full  information 


MflG^ETICS,inc. 

Spedaiiiiiif  ki  Hifli  PemeabHity  Mi|ietics 

- ^  DiplE  2  lUTLER,  PA. 


TELEVISION 
^  ^RPORATION 

1001  FIRST  AVIMUl 
ASIURY  PARK.  N.  J. 

Want  mor*  iafermoliwi?  Um  pod  card  lad  pag*. 


Woof  owrt  iofofiiiafioa?  Um  pod  card  on  lad  pofft. 
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Microwave 

Afisemblies. 

Redar  Components, 
and  Precision 
Idstrymenls  ,  . . 
manutaclured  to 
yopr  Blueprints 
and  Specifications. 
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U.  S.  War  Department  as  mine  de¬ 
tector  set  AN/VRS-1,  and  it  is 
described  in  War  Department  Tech¬ 
nical  Manual  TM-11-1138.  In¬ 
creased  sensitivity  was  obtained  by 
increased  oscillator  output,  made 
practical  by  the  fact  that  the  bat¬ 
teries  could  be  carried  in  a  jeep  in¬ 
stead  of  on  a  soldier’s  back.  Two 
other  very  important  features  were 
the  automatic  drift  stabilizing  sys¬ 
tem  which  saves  rebalancing  every 
fifteen  minutes  or  so,  and  a  phase 
selective  .circuit  which  permits  the 
detector  to  be  made  responsive  to 
either  ferrous  or  nonferrous 
metals,  but  not  to  both. 

The  sensitivity  of  any  metal  de¬ 
tector  is  inversely  proportional  to 
the  sixth  power  of  the  distance  be¬ 
tween  the  radiating  and  the  de¬ 
tector  coils  when  this  distance  is 
measured  via  the  object  to  be  de¬ 
tected.  Hence  it  is  readily  seen 
that  the  sensitivity  falls  off  very 
rapidly  as  the  distance  is  increased. 
The  sensitivity  could  be  regained, 
for  objects  at  a  greater  depth,  by 
increasing  both  the  oscillator  power 
and  the  amplifier  gain,  if  the  mag¬ 
netic  |)ermeability  and  resistivity 
of  the  soil  permitted.  This  is  not 
always  practical,  however,  for  the 
point  is  sometimes  reached  at  which 
the  detector  gives  a  continuous 
indication  due  to  the  presence  of 
the  ground  itself,  for  almost  all 
soil,  sand,,  and  rock  show  some  mag¬ 
netic  susceptibility. 

For  those  seeking  custom-de¬ 
signed  equipment,  Electro-Mechan¬ 
ical  Research,  Inc.,  in  Ridgefield, 
Connecticut,  has  done  some  .fine 
work  in  the  design  of  metal  and  ore 
locators.  We  believe  that  an  excel¬ 
lent  treasure  locator  could  be  built 
by  combining  the  best  features  of 
the  SCR-625  and  the  AN/VRS-1 ; 
it  could  be  carried  by  two  persons, 
one  handling  the  search  coil  and  the 
other  carrying  the  electronic  gear 
and  batteries.  We  feel  that  it  would 
be  wise  to  get  a  good  engineering 
firm  to  design  and  build  a  treasure 
locator,  taking  into  account  the 
magnetic  permeability  and  resis¬ 
tivity  of  the  soil  and  rocks  in  the 
area  where  the  instrument  will  be 
used. 

Curtiss  R.  Schafer 

Chief  Briffineer. 

Electronice  ZMvMon. 

The  Aerotee  Corporation. 

CircenteieH.  Connection  t 


interested  in 


Mnr>esiiffai^ 

NOTUELFER 

“IVWL**  SPECIAL 
TnAlVSEORlHEnS 

Vvr  BLECrrnONIC§,  RESEARCH  and 
SPECIAL  IIVRC.STRIAL  FIELBS 


Ovtr  28  yean'  ex¬ 
perience  in  the  man¬ 
ufacture  of  special 
trantformen  to  meet 
individual  require¬ 
ments.  Built  in  qual¬ 
ity  proved  by  yean 
of  actual  use. 


*HIGH 

EFFICIENCY 


From  10  VA  to 
300  KVA  Dry-Type 
only.  Both  Open  and 
Encased.  1,  2,  and  3 
Phase.  15  to  400 
cycles. 


NOTHELFER 


WINDING 

LABORATORIES 


Wont  mort  information?  Ut*  post  cord  on  kwt  pogo. 
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Professional  Services 


-  -  1 

ANNIS  ELECTRIC  RESEARCH 
LABORATORY,  INC. 

CONSULTINO  —  HEHK.MICH  —  DEVKLOrMINT 
AND  DE8IUN  OF  IIADIO  AND  ELECTKONIC 
EQUH’MENT 

AataoDM,  W««e  I’rovimtlon,  InfomiAtloii  Stonfr, 
Coauwtrn.  Imptidkive  Matching,  and  Variable 
Spaed  A-C  Motors. 

P.  O.  Box  5*1  UOm  8.  Nrtl  St. 

Champalioi.  Ill.  Tel.  6-lTMI 

READERS  MAY  CONTACT 

the  consultants  whose  cards  appear 
on  this  page  with  the  confidence  jus¬ 
tified  by  the  offering  of  these  special 
services  NATIONALLY. 

MAURICE  1.  PARISIER  &  CO. 

Communications  Expert 

Intemadnnal  Engineering  Cananltlng 

IIADIO  BROADCA8TINO  tt  COMMU.NICATION8 
Planning  A  Inatallatlrai  Bupervlatoa 
Communication  Equipment  for  Armed  Foreea 

1473  Broadwey  New  York  38,  N.  Y.  IDngacre  4-5434 
IMDoea:  Parta-Buenoe  Atrea  —  Hao  Paulo-Bombay 

CROSBY  UBORATORIES,  INC. 

Murray  G.  Crosby  &  Staff 

Radio  •  Dectroolo 

Beaearrh  Development  A  Manufacturing 
Cnmmunicatloaa.  FM  A  TV 

RobUna  Lane.  Illckavllle.  N.  T. 
lUokavlUa  3-3181 

HOGAN  LABORATORIES,  INC. 

John  V.  L.  Hogan.  Prea. 

Applied  Remarek,  D^vHoptnent, 

Est.  1919.  Electronics,  Optics.  Mechanisma  Pac* 
•imlle  Communication.  Distal  Computers  (Circle). 
ElrctrO'Seasltlve  recording  media.  InstrumeatatlOB. 

155  Perry  8tre«*t,  New  York  14.  CHeliea  1-7855 

PICKARD  AND  BURNS,  INC. 

Consulting  Electronics  Engineer 

Analyala  and  Evaluation 
of  Radio  Hyitama 

Be.'^rrh.  Development  and  Prodiictlan 
of  Bperial  nerttoolo  Equipment 

240  Highland  Ave.  Nee<lham  84,  Mam. 

EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC. 

Consulting  Enginetrs 

RosMiTh.  Developmmt  and  Manufacture 
of  KlertroDir  and  Htroboaropic  Equipment 
Spedaiitita  In  Hlfh-Speed  PtMKocrai^ 

160  Brookline  Avenue  Boeton  IS.  Mam. 

INTERFERENCE  MEASUREMENT 
LABORATORY 

Interferenoe  Study  per  Oovernroeot  Speclftcatlont 
Shielded  Space  for  Interference  Investigation 

Field  Surveys  for  F.C.C.  Certlflcatlon  of  Induction 
and  Dteieetrlo  Heating  Equipment 

748  McDonald  Avenue  Brooklyn  18.  New  Tork 

Gedaey  8-5488 

ALBERT  PREISMAN 

Consulting  Engineer 

Television.  Pulse  Techniques.  Video 

Amptiflcrs,  Phasing  Networks. 

Industrial  Appllam'^w 

Aflllisted  with 

MANAGEMENT  TRAINING  ASSGCTATBH 

3308- 14th  St..  N.  W.  WashUigtott  16.  D.  O. 

Eldico  of  New  York,  Inc. 

Pioneers  ef  TelevlslcA  Interference  Kllminatlon  from 
Transmitters,  Induction  Heaters.  Diathermy  and 
etc. 

Donald  J.  8.  Merten  4k  Ehfineerlnf  Staff 

44-Sl  Douftaston  Pkwy  Douflaston.  N.  T. 

•-Itayslde  9-8686 

THE  KUUIAN  CORPORATION 

Consultants  •  Engineers  •  Constructors 
Elactronle  Contml 

Spadaliiit.'i 

UtlUty  •  InduMrlal  •  Chemical 

1200  N.  Broad  8t..  Phlla  Si.  Pa. 

JOSEPH  RACKER  COMPANY 

Radar  Consultants  &  EJitors 

Technical  Manuals 

Resesrch  and  Developmenl 

140  Nassau  Sirvet,  New  Tsrk  38,  N.  T. 

Worth  4  1463 

ERCO  RADIO 
LABORATORIES,  INC. 

Radio  Communications  Equipment 

Erndneerlng  •  Denlgn  •  Development  •  Production 
Pl(me«Ts  In  Frequency  SMft  Telecraph 

flarden  City  •  lx>nK  Island  •  New  Tork 

MAGNETIC  INDUSTRIES,  INC. 

Development  &  Manufacture 

Serro  Magnetic  AmpUJlert  and 

Special  Relays 

2640  HuLdy  Hoaston  6.  Texas 

ROTRON  RESEARCH  CORPORATION 
Research  and  Development 

Fluid  Dynamic  and  Hct  TranMer. 

Exclualvely  Elertnmle  AppIloaUoos 

Cuollitg  l*roblt«ns.  Heat  Exchangers,  Fans. 
Turbines  snd  Ihimp  l>e»lgDs 

Woodstock.  N.  Y.  l*kone  8488 

HARRIS  GALLAY 

Consultant 

Klectronic  l*roj»<it  Dcvolopmcnt  for  Induitry 

Dag.  Week  and  Duration  of  I’roject  Rervloaa 

Our  Laboratorg  Fadlltlea  Optional 

Plymouth  8-43.17  80  Perry  SL,  BellevUle  8.  N.  J. 

Measurements  Corporation 

Research  &  Manufacturing  Engineers 

Harry  W.  Houck  Jerry  B.  Mlnter 

John  M.  ran  BeurMi 

Specialists  In  the  Design  and 

Development  of  Electronic  Test  lastrumr^nU 
Boonton,  New  Jersey 

SKINNER,  HARLAN  AND  IRELAND,  INC. 
Consulting  Engineer 

Spedallilng  In  Magnetle  Matarlal.  and 

Their  AppUcatlin 

1122  E  23rd  8t.  IndlanapotU  7.  Indlaam 

GORDON  ASSOCIATES,  1  NC. 

Qoremmeal  Cumirtt  Lititm  md  ConmUtim^ 
Specialising  In  Signal  Corps  Electronic  Bequlre- 
ments.  Technical  Manuals,  Tabular  lAt^i  of  Parts. 
Drau  Inge. 

L.  ikwdon.  Pres.  P.  Treetoo.  Ch.  Engr. 

157  Broad  Street  Teiei^one 

Red  Bank,  New  Jersey  Red  Bank  6  9745 

Eugene  Mittelmonn,  E.E.  Ph.  D. 

Consulting  Engineers  0  Physicist 

High  Frequency  Heating  -Induatrlal  Electronics 
Arohed  Physics  and  Mathematics 

549  W.  Wasliingtoo'Blvd.  g, 

mate  3-80S1 

THE  TECHNICAL 
MATERIEL  CORPORATION 

Communications  Consultants 

Byatems  Engineering 

Oenaral  Offloea  and  laboratory 

121  Rpenoer  Planer  Mamaroneek.  W.  Y 

HANSON-GORRILL-BRIAN  INC. 

Products  &  Mfg.  Development 

El.ErTRlCAI.  -  ELECTRONIC 
IIVDBAUHC  -  MECHANICAL  , 

One  C^tin«ital  Hill  Olen  Cove.  N.  T. 

Olen  Cove  4-7300 

NEW  ROCHELLE  TOOL  CORP. 

FOR  CERTIFICATION  OF  INDUCTION 

AND  DlELEt'TKlC  HEATI.NO  Bgi'IPMENT 

IN  ACCORDANCE  WTH  F.C.C.  RIlgNOS 

320  Main  St..  New  Rochelle,  New  Tork 

Phone  NE  S-S^ 

MoMle  Teat  Unit  Available  Entire  U.  S. 

• 

WHEELER  LABORATORIES.  INC. 

Radio  and  Electronic 

Conaultlng  Keeearch — Development 

R-F  CIrrulta — line*— Antennna 

Mlrroware  Component*  -Teat  Equipment 

Harold  A.  Wbee  er  and  Engineering  Htaff 

Ormt  Neek,  N.  Y.  Creat  Nack  2-7M8 

HIGHLAND  ENGINEERING  CO. 

William  R.  Spittal  &  Staff 

DHHKJN.  DEVELOPMENT  AND  MAM'FACTCRE 
OF  TRAN8KOI!MEIt«.  CIIOKIX.  ETC. 

FOR  THE 

KIJ9CTRONIC.  IXDrSTRIAL  A  ALLIED  FIELDS 
Main  A  Urban.  Wevtbury,  L.I..  N.Y. 
WE-7-38(W 

NIAGARA  ELECTRON  LABORATORIES 

roNSl.'LTATION  -  DERION  -  rONUTHUCTlON 
MFU.  THE  THERMOCAP  RELAY 
Hppclallilng  in  aolutioo  of  problem,  of  elartronic 
aiul  elartro-phyxleal  Inatrumentatlon  for  the  ra- 
ararrb  of  analytleal  laboratory.  Induatrlal  plant 
pruMenia  alao  Invited. 

Andover,  New  York  Cable  Addruee:  NIATRONLAB 

YARDNEY  LABORATORIES,  INC. 

Research  •  Design  -  Development 

Electro-Chemical  Oncratorx  of  Energy 

103  Cbamberr  Btreet  Worth  2  3.514.  1.5.  38 

N«r  York  7,  N.  Y. 
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PRCCISt  MFASUftCMtNTS  CO 
M.  .  MM.MWAV  MKtKiKlVN 


If  you  hove  a  product  you  think  we  con  use — if  you  wont  o  chonce  to  moke 
your  skill  and  “know-how"  pay  off — pleose  write  us  giving  o  complete  outline  of 
your  experience  and  t+ie  product  you  hove  in  mind.  Your  reply  will  be  held  in 
strictest  confidence.  Box  E  1094,  221  W.  41  St.,  N.  Y.  36. 


•  A«M  SO#  fM  Mch 
ateli  er  !«•  for 
pwfote  OHd  h— 4lfoe 


PARTS  DISTRIBUTORS,  LTD, 


520  T1N7M  ST.,  M.W.  -  WASHMGTOM/'OUC 


iLi«) 

/  IRAtlNG  1  WEIDIN 


i7SI  Brya  Mewr  Av«. 


SUBCONTRACTING 

MILITARY  and  COMMERCIAL 
r*ctivtr»— tait  tqoipniMt 
trontmitttra— coNtrels 
tub-«Mmblitt 

TELITRONICS  LABORATORY,  INC. 

WMftwry,  L.  I.,  N.  Y.  Wartbery  7-102S 


HIGH 

VOLTAGE 

POWER 

SUPPLIES 


AnUabto  la  rancia  rrom  t.SM  to  IS.Ni) 
folU  O.C.  with  or  wltbont  boltt-la 
■MUra  BaiulMil  or  unrtfulatad  tnm 
araUabU.  OaUfwy  food  oa  all  luadard 
■adala 

Saad  ter  Mtateam  I 


CONTACTS  • 

FOR  THE  FIELD  OF  ELECTRONICS 


EISLER  MANUFACTURES  COMPLETE  EQUIPMENT 

WELDER*  FOR  bPOT  *  WIRE  BUTT 
RADIO.  TV  TUBE  EQUIPMENT  A  REPAIR  UNIT* 
INCANOE*CENT,  FLUORE*CENT  MFG  EQUIPMENT 
NEON  QIQN  MAKER*  EQUIPMENT,  QLA**  LATHE* 
ELECTRONIC  EQUIPMENT.  VACUUM  PUMP*.  Ete. 

Wat  Qlaaa  ELICIN6  A  CUTTING  MACHINE*  far  Lak  Uaa 
TRAN*FORMER*.  *PECIAL  A  ATANDARD  TYPE* 
EISLER  ENOINEERINO  CO..  INC. 

711  *a.  IStli  M.  ^  Nawtrli  S.  N.  J. 


Hare  you  problems  in 

Metal  to  Glass  Seals? 

NAME  IT  .  .  ,  WE'LL  MAKE  IT! 
TERMINALS 
HEADERS 

END  SEALS  .  .  .  SPECIAL  ITEMS 

QUALITY  PRODUCTS  CO. 

187  Cbf  tea  St.,  PrevMMice,  R.  I. 


Shorf9d  Turn  Indicator^ 

SaiwlHv,rw9eaJ,iioi>.abacbhiB 
far  anmowntaA  cailai  $ISO.  f.a.b. 
i  ¥  HUNTINGTON  BEACH,  CAUP. 

Ikartron 


WALKIE  RECORDALL 


only  M  hr.  inNantanaona.  parmanmt  playhaek.  Pteka 
up  aound  up  to  M  ft  Raoorda  oonferaneaa,  laeturaa.  dla- 
tatloo.  S-naj  phone  A  aalea  talka:  while  walUna,  rldtaa 
or  nylac.  Raoorda  In  cloaa  hrlefeaaa  wltb  "hldda  alWl 
Writ*  ter  Dalallad  LHaratara. 


MILK  REPRODUCER  CO  .  INC 


Searchught  Section 


(Contlnnad  aa  the  onHialta  pnca) 


ENGINEER  .  .  .  WAITING  . . . 

THE  OPPORTUNITY  OF  A  LIFETIME  FOR  QUALIFIED 
MAN  WITH  A  GOOD  SOUND  PRODUCT 

We  ore  AAA-1  manufacturers  of  electro-mechonicol  components,  located  in 
NYC.;  interested  in  expending  our  operations  into  diversified  bronches  of  the 
electro-mechonicol  and  electronic  components  field. 

IF  YOU  ARE  ABLE  TO  ORGANIZE  AND  SETUP 
AN  OPERATION  IN  YOUR  OWN  SPECIALTY 
we  will  give  you  control  of  o  sepiorate  division  of  our  company,  creoted 
and  staffed  to  fill  your  own  specifications. 

.  .  .  YOU  will  hove  complete  backing  and  cooperation 
. . .  YOU  will  earn  ond  enjoy  the  highest  remunerotion  possible, 
receiving  the  prevailing  salary  scale  plus  on  attractive 
profit-sharing  arrangement. 


A  PRIVATE  TECHNICAL 
PLATING  SERVICE 

•  PALLADIUM 

an*na«  ....  rhodium  ....  la 
flotb,  iaterawdiota  aad  baavy  atectrodaRailta. 
latonaatiaa  raoardlag  alactraploted  thlckaasaat 
apaa  raqaait. 

DANIEL  D.  ZIILIK 

Biaam*t  Laaa  Folrflald,  Ca«iiacH<c«t 


M  ILITARY-SUB-CONTRACTINe-COMbi. 
Ilacttaalc  Macbawteol  Davicaa 
Full  MataL  Mochiaa  Shop  FadUttaa 
From  Row  Malal  le  Flaialiad  Davico 
Na  Ordar  Taa  Small 

UNIVERSAL  MANUPACTURINO  CO. 

If*  Bawary 

Racfor  a-1ff7  Naw  Yark  IS,  N.  Y. 


GENERAL  MAGNETICS  INC. 

has  openings  for 

ELECTRICAL  ENGINEERS 

V^th  crt  load  thro*  yoon  exporionce  in  design  and  development 
of  MAGNETIC  SERVO  AMPLIFIERS  and  Voltage  Regulators. 

A  dionea  to  grow  with  a  yonnq  amd  proqraaaiva  compoaT.  Solory  ond  odTcracamaat 
commaaturota  with  abiUtr.  Biota  aducolloa,  axparianea  ond  aotory  raqniramante. 


Addimas  all  Inqniriaa  to: 

GENERAL  MAGNETICS  INC. 

13S  Bloomilald  At*. 


Bloomiiald.  N.  J. 


Waat  mar*  teformaNoa?  Urn  past  card  aa  last  po**. 
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SEARCHLIGHT  SECTION 


ENGINEERS: 

TV  COLOR  TUBE 
OPPORTUNITIES 

Leading  Tube  Manufacturer 
has  several  engineering  po¬ 
sitions  opening  in  the  West 
in  design  and  development 
on  color  picture  tubes.  Write 
giving  full  resume  to 


P-90M,  Electronic* 

(8  Post  St.,  San  Francisco  4.  Calif. 


REPLIBB  (Box  No.);  Aiirrtg  to  ottce  neareii  you 
SBW  YORK:  $$l  W.  ^lnd  Bt.  (3t> 

CHIOAOO:  SI0  N.  MicMffan  Avo.  (tit 
BAB  PRABCIBCO:  88  Post  Bt.  (i) 


POSITION  VACANT 

BLECTKON'ICS  ENGINEERS  and  Phyalclsta 
interested  in  Research  and  Development  on 
trlMer  circuita  and  hich  speed  sweepa  Oppor¬ 
tunity  to  do  oricinal  work  on  transducer  appli¬ 
cations  to  specialized  problems  in  shocks  and 
detonations.  P-8786,  Electronics. 


SiLLING  OPPORTUNITY  OPPCRBD 


ESTABLISHED  TRANSFORMER  company 
seeks  additional  representation  for  line  of 
commercial  and  military  power  and  electronic 
transformers.  Elspecially  Interested  in  Eastern 
U.  S.  RW-tOTO,  Blectronica 


SBLLING  OPPORTUNITIES  WANTBD 

SALES  ENGINBERINO — Collece  training,  with 
IS  years  varied  experience  In  communications 
— electronica  Presently  employed  as  chief  en- 
Clneer  regional  broadcast  station.  Desire  to 
represent  reputable  company  In  Southern  ter¬ 
ritory,  preferably  Ky.-Tenn.  area.  RA-8988, 
Electronica 

THE  REDUCED  Government  Budset  will  re¬ 
quire  Intensive  representation  in  Washinston 
to  retain  your  position  or  rain  new  businesa  I 
can  represent  one  additional  electronic  account. 
RA-9184,  Electronics. 


BUSINBSS  OPPORTUNITIBS 

Patent  Newest  Development  In  Rotary  Gener¬ 
ators  direct  current  (Modulus).  No  brushes  no 
collector  slip-ring.  Owner  will  sell,  apply  Car- 
nus  8033  Hutchinson  Montreal,  Canada. 

Mannfat’tniina  facility.  Tools  B  equipment  of 
Electronic  Mfg.  shop  available  for  cash,  or  In¬ 
terest  in  established  enterprise.  List  on  request. 
West  Coast  only.  BO-9034,  Electronics,  68  Post 
SL,  San  Francisco  4,  Calif. 


CONTRACT  WORK 

ELECTRONICS  TFX^HNICIAN  would  like  to 
manufacture  small  Items  or  parts.  Willing  to 
buy  special  shop  equipment.  CW-9187,  Elec¬ 
tronics. 


ADD’L  LINES  WANTED 
MFR’S.  REPRESENTATIVE 

actively  covariiig 

CAUFORNIA,  ARIZONA,  NEV. 


Spocioltse  in  electronic 
compenentt  A  instruments 


EXCELLENT  ESTABLISHED 
SALES  CONTACTS 

Write 

RA-9164e  Electronics 
$•  Post  8t.,  8an  Prancieco  4,  Calif. 


ENGINEERS,  PHYSIEISTS, 

and 

APPUED  MATHEMATIEIMS 

NEEDED 

For  Research  and  Development  Programs 

Design  of  electronic  instrumentation  ior  underwater  ordnance,  including  high  gala 
ampiiiiere.  conventionol  filters,  power  amplifiers,  oscillators  and  detectors  la  Ac 
ultra  sonic  range. 

Transducer  design,  fundamental  problems  In  underwater  aconstlce  lavolwlag 
tranemleeion.  attenuation,  reflection,  etc.  Probleme  in  sound  control  and  aolee 
reduction. 

Mothematical  treatment  of  original  scientUic  research  probleme  la  the  fields  el 
hydrodynamics,  acoustics,  electronics,  mechanics,  network  theory,  eervomechoi^ 
isms,  communication  and  information  theory,  and  operations  reeeorch. 

Exeeilent  Opportunities  tor  Graduote  Study 

Liberal  Vocation  PoUctos  ExceUent  WorUag  CoaMIMtons 

Write  Personnel  Director 

ORDNANCE  RESEARCH  LABORATORY 
THE  PENNSYLVANIA  STATE  COLLEGE 

P.  O.  Box  30  State  College,  Petiasylvaaia 


ELECTRONIC  DEVELOPMENT 
IS  MOVING  WESY 


ENGINEERS — ^Take  this  opportunity  to  join  the  staff  of  a 
Western  electronics  pioneer  &  leader. 

Creative  ability  finds  expression  with  usi 


•  RESEARCH  Broad  project  variety  in  special  to- 

•  DEVELORMEIVT  celvere,  tronemlttere  A  ether  devloee. 

•  PRODCCTIOIV  Advanced  design  techniques. 

*  Flfuret  shew  20%  U.  S.  ectWity  to  So.  CeHtomto 

Bslaeatlsa  mssa.ss  sxssllsat  wsrfcJat  saaSItlsss— Csatral  Issatlsa.  SahsdsM  rsvtssrs  A  sSvaassa  Slaa 
InwrasM  slas.  Mtv*  .hsalS  sat  dlitarS  srisst  mllltan'  srsjsstt. 

Send  cempletc  roseem  with  toemno  histery  A  reguirements  te  aneinoertot  eeipleymeet  mar* 


LABORATORIES,  Inc. 


3761  so.  HILL  ST. 


LOS  ANGiLES  7,  CALIP. 

(A  Subsidiary  of  Hoffmoa  Radio  Corp.) 


SALIS  ENGINEIR 
Powdorod  Motols 

Contact  and  soil  .Icctnmici,  mctallurxical.  snil  tl- 
liod  indujitiiaa  K.K  in  K.K.  Knowtr^lir.  nt  ctn-* 
tronlu  ilnilgn.  anil  Mlos  cipcrlvnc  prWerrnl.  Hal 
ary  88.31)0  and  up  accordlns  to  cxpcrtencc. 
P-VIVS,  Electronics 
330  W.  48  St.,  New  York  88.  N.  T. 


ELECTRICAL  SALES  A 
ENGINEERING  REPRESENTATIVE 

Natlenally  known  Cailternia  Cerssratiea  dsstrs* 
ulao  ontmoarlns  roornoontatlve  ter  Cattorn  U.  S. 
with  wunS  hackfround  In  lentral  tloclrlcal  InMls- 
lisn  held,  ts  sromsto  mIo  sI  nsw  lln*  st  yarn,  sad 
tHtll*  siatsritl.  far  hi|h  tsmseratsrs  assllcatlsn. 
Must  ha«*  car  and  b*  Irs*  t*  Iravsl.  Salary  sad 
exponset.  KW-8e«e.  Electronica 
1111  Wllshire  Blvd.,  Los  Anxslss  IT.  Calif. 


FIELD  ENGINEERS 

Pacific  Division,  Bendix  Aviation  Corporation,  needs  electronic  field  engineers  to 
form  a  new  Fluid  Engineering  Group  oifeting  excellent  opportunitiue  ior  growth.  The 
job  reguiree  superrision  oi  installation  and  molntenance,  and  instruction  in  the 
operation  oi  Bendix  airborne  radar  at  aircraft  pkmte  and  Air  Force  Baeee  within 
U.  S.  limits. 

Positions  ore  open  at  several  levels,  and  inquiries  are  also  invited  from  recent 
graduates.  Salaries  based  on  ability,  experience,  and  education.  Travel  allowance 
in  addition  to  ealory. 

Address  inquiries  to  W.  S.  Leitch,  Chief  Electronics  Engineer,  11600  Sherman 
Way,  Narth  Hollywood,  California. 


ELECTRONICS  — October,  1953 


Additioeol  Employment  Advertising  on  pages  458,  460  thru  467  &  494 
West  mert  letemiettont  Ust  pest  cord  on  tost  pepa. 
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namucTs 


GENERAL  MOTORS  CORPORATION 


1925  E.  KENILWORTH  PL. 


MILWAUKEE  2,  WIS, 


/^^SON  CofP 


HAVE  YOU  EVES  THOUGHT  OF  A 
GEHESAl  MOTORS'  CAREER’ 


ENGINEERS  DESIGNERS 

Electronic  Electro- 

Servo  Mechcmicol 


HELD  ENGINEERS 


Right  now  w*  Hoto  unusually  ottractlTo  proloct  assiqinmonis  at 
OEir  MUwaukso  plant  for  hlqh  ealibor  onqinoors.  temo  oi  tho 
nseoBsoiy  qualifications  aro— oxporioneo  in  rosooreli,  analysis, 
ond/ot  design  and  dorolopmont  ...  in  any  of  those  fields: 


assist  in  the  installertion,  operation, 
naai%JUlUdll  ond  maintenonce  oi  our  equipment  at  air¬ 
craft  plants  and  Air  Force  bases.  The  work  will  include  liaison 
between  AC  and  the  customer,  training  oi  customer  personneL  omal- 
ysis  oi  problems,  and  recommendations  for  improToments.  Many  of 
these  outstanding  openings  ore  one-year  OTerseos  assignments. 


AIRBORNE  INSTRUMENTATION 
SERVO-MECHANISMS 


COMPUTERS 

AVIONICS 


Vmri*  educational  background  can 

I  our  DaCKgrOUna - to  in  any  of  the  fields  of  AZ.  EE, 

ME.  Ph^ics,  or  equiralent.  To  be  successful  in  these  posiHoiu  yon 
should  haTo  a  definite  interest  in  people  os  individuals  and  be  will¬ 
ing  to  relocate  to  field  assignments.  Single  men  given  preference. 


These  will  be  permanent  positions  inasmuch  as  our  operations  con¬ 
sist  of  extensive  manufacturing  as  well  os  development  programs. 
At  AC  SPARK  PLUG  you  will  be  port  of  a  steadily  expanding  divi¬ 
sion  of  GJIX.— a  division  with  over  SO  yeors'  experience  In  the 
instrument  field.  With  us  you  profit  from  "smaU-compony"  advance¬ 
ment  opportunities  plus  "large-company"  employee  benefits.  AD- 
VAHCEMEHT  FROM  WITHIH  is  a  fact,  not  a  phrase.  Let  your  next 
step  be  a  letter  to 

8UPERVI80B  OF  EMPLOYMENT 


OUT  theorotical  ond  applied  in-plant  training  (here 
1  fsJUlUig  In  Milwaukee)  will  prepare  you  for  these  assign¬ 
ments.  In  add-on  to  your  salory,  you  will  receive  a  field  allow¬ 
ance— and  a  sobstontial  bonus  if  selected  for  overseas  assignment 
.  .  .  if  you're  looking  for  on  opportunity  with  a  "present"  and  a 
future  write  us  for  turaier  tacts. 


SYSTEMS 

RADAR 

SERVO 

COMPUTER 


BACKGROUND: 

Rstpeetibis 
potitioet  epee 
for  fop  Icvsl 
development 
end  prelect 
eegineert  with 
practical  and 
reiearch  expe¬ 
rience  in: 


Advanced  Electronic  Cirevite 
and  Systems 
Microwave  Radar 

Microwave  Receivers 
and  Transmitters 
Aho  Ingintarlng  Oesfgn  end  Anefysis 
rotating  to  Holds  such  et:— 
Analogue  and  Digital  Computers 
ServomechanisHis 
Communicotloni 
Nevigatlan 
Fire  Control 

Requirements  empkosixe  od- 
vonced  analytical  ond/er 
management  experience  on 
A.  //II  highly  complex  electronic 
jv  U  end  electro-mechanical  sys- 


Pleasant  Working  Conditions 

So  we're  exaggerating  a  little!  If  you  want  to  get  technical  about 
it  (and  you  probably  do)  your  life  at  our  company  won't  be  quite 
this  cushy.  We  can  promise  this  though— even  the  sky's  not  the  limit 
for  future  opportunity.  You  work  with  o  congenial  group  of  engineers. 
People  will  listen  to  your  ideas.  The  boss's  door  is  always  open. 
VYfio  you  ore'— You're  on  Electronic  or  Mechanical  Engineer.  You're 
experienced  in  air  communication  and  navigation  circuitry  and 
development.  You  hove  worked  with  low  or  high  frequency  circuits, 
instrumentation,  component  utilization  or  associated  problems. 
Wfmf  you  do  now— Simple!  Just  contact: 

Arthur  E.  Harrison,  Vice  President,  Engineering 

wllcOX  Electric  Company,  Inc. 

Fourteenth  &  Chestnut,  Kansas  City  27,  Mo. 


Kisdiy  sssd  rssums  asd 
ttriury  rsqulrsmssty  fo 
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What  means  most 
to  an  Engineer? 


PROFESSIONAL 

RECOGNITION 


SUBURBAN 

LIVING 


GOOD 

SALARY 


UNEXCELLED 

FACILITIES 


A  Career  at  RCA  offers  all  Four ! 


RCA  offers  opportunities  now — real 
career  opportunities — for  qualified 
Elbctronic,  Computer,  Electrical, 
Mechanical  and  Communications 
Engineers _ Physicists  . . .  Metal¬ 

lurgists  . . .  Physical  Chemists  . .  . 
Ceramists  . . .  Glass  Technologists. 

Positions  are  open  in  research,  develop¬ 
ment,  design  and  application.  Long 
range  work  in  many  fields  is  being  car¬ 
ried  on  both  for  commercial  develop¬ 
ments  and  military  projects  for  war 
and  peace. 

At  RCA  you’ll  work  in  an  exciting  pro¬ 
fessional  atmosphere,  with  technical 
and  laboratory  facilities  unsurpassed 
anywhere  in  the  radio-electronic  indus¬ 
try.  You  are  in  close  and  constant 


association  with  leading  scientists  and 
engineers.  Individual  accomplishment 
is  not  only  recognized,  it  is  sought  out. 
Delightful  suburban  living  is  easily 
available  for  your  family.  And  there’s 
ample  opportunity  for  income  and 
position  advancement. 

Plus,  Company-paid  hospitalization  for 
you  and  your  family  .  . .  accident  and 
life  insurance . . .  progressive  retirement 
plan  . . .  fine  recreational  program  .  . . 
modem  tuition-refund  plan  at  recog¬ 
nized  universities  for  advanced  study. 

Join  the  team  at  RCA,  world  leader  in 
electronic  development,  first  in  radio, 
first  in  recorded  music,  first  in  tele¬ 
vision.  Rest  easy  in  the  knowledge 
that  your  future  is  secure,  the  rewards 
many  and  varied. 


Pociftoat  Opes  1st  RESEARCH— 
DEVELOPMENT-DESIGN-APn.iCATION 
ki  <my  of  tho  followktg  floUt  t 


flADAR  — Circuitry-"' Ant«niui  I  ttmnSarvoBro- 
tema— Information  Dia|>lay  Sjrstaina — Goar 
'rVains — Stable  Klementa — Intneate  Machaniama 

COMSUTMt  — Digital  and  Analoe — Syatama  Plan¬ 
ning —  Storage  Technique  —  Circuitry  —  Sarvo 
Machaniama  Aaaembly  Deaign  -  High  Speed 
Intricate  Mechaniaroa 

COMMUNICATIONS  —  Microwave  —  Aviation  — 
Mobile— Spacialiied  Military  Syateena 

MISSUS  OtNDANCB  -  Syatema  Planniiw  and  Deaign 

— Kadar  and  Fire  t.'ontrol  Servo  Machaniama 
—Vibration  and  Shock  Probleraa 

NAVIOATIONAl  AIDS  —  I.xiran  -  Shoran  -  AlUm- 
atare — Airborne  Itadar 

TUSVISION  OlVBlOSMBNT— Keoaivare-Trana- 

mittera  and  Studio  Equipment 

COaseONSNT  MITS-Transformar- CoU  ReUy 

— Capacitor — Switch  -  Motor  —  Raaietor 

USCraONIC  mss  DIVILOFMBNT— Receiving -- 

Tranamitting — Cathode-Ray — Phototubea  and 
Magnetrona 

SISCTIONIC  SOUtrMSNT  NSIO  BNOINISSS  — 

Spocialiata  for  ilomaatic  and  ovareeaa  aa^n- 
ment  on  military  electronic  communications 
and  detection  gear. 


Personal  interviews  arranged  in  your  city. 

Please  send  a  complete  resume  of  your  education  and 
experience  to: 

MR.  ROBERT  E.  McQUISTON,  Manager 

SpacCollzad  Emplaymanl  DivUlen,  Dopl.  200J 
Rodla  CarparoNan  af  America 
30  Rackafaliar  Flaxa,  New  Yark  30,  N.Y. 
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Tie  in  yaur  future 
with 


J 


ADMIRAL 


. .  .  .  at  th«  tteodily  axpanding  electronici  engineering  activity 
of  our  Giicago,  Illinois,  plont. 

Can  your  professional  experience  be  more  fully  recognized? 
Think  of  your  future  ....  investigote  these  opportunities  at 
Admiral. 

Openings  exist  in  all  classifications  for  Junior,  Intermediate 
and  Senior  Projact  Engineers. 

They  ore  for  Research,' Development,  and  Product  Development 
in  the  following  fields: 

MONOCHROME  AND  COLOR  TV  RECEIVERS 
COLOR  GENERATING  TEST  EQUIPMENT 
UHF  SYSTEMS 
RADIO  RECEIVERS 
RADAR  SYSTEMS 
LABORATORY  TEST  EQUIPMENT 


All  with  the  security  ond  possibilities  for  advancement  inherent 
in  this  type  of  work. 

Chicago  is  foremost  among  cities  in  supplying  unsurpassed 
educational  and  recreational  facilities.  Individuals  with  a  tech¬ 
nical  educational  background  will  have  the  opportunity  of  fur¬ 
thering  their  experience  and  education  by  working  with  quali¬ 
fied  engineering  personnel.  Excellent  opportunities  exist  in  the 
Chicago  area  for  further  study  and  education  including  post¬ 
graduate  work. 

We  suggest  you  write  Mr.  Walter  Wecker,  Personnel  Division, 
giving  educational  qualifications  and  related  experience.  Inter¬ 
views  will  be  arranged  at  your  convenience. 


Admiral  Corporation  ’ckLI.  Arriml! 


^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

I  ELECTRONIC  ENGINEERS 

EE  or  ME  degree,  minimum  3  years'  experience  in  research 
Hlllllllllillltr  I  development  work  involving  microwave  circuits  and  an- 

tennos,  circuit  development,  servo-mechanisms,  analogue 
computers  or  related  equipment. 

FIELD  REPRESENTATIVES 

A  few  openings  for  graduate  engineers  only  with  backgrounds 
similar  to  above.  Continental  U.S.A. 


iV 


electrical  engineers 
and  physicists 

•  Rader  Simulation 

•  Advanced  Circuitry 

•  Analog  Computers 

•  Ballistics 

•  Mapping 

•  Telemetering 

Senior  and  Junior  Engineers 


yead  reunons  tor  ehoo&iny 

GENERAL  PRECISION 
LARORATORY 


A.  dob  with 

Good  **Contaets** 


OPPORTUNITY  Beeaunft  we  are  a  romiparatiTeljr  nmall 
eompanr  with  a  rlooe  worUne  relatlonnhlp  between  man- 
aeenieBt  and  stalT,  rei>ofrnltSon  and  adTanceenent  are 
nusre  nspid— ae  erideneed  by  the  nnmber  of  yoang  men 
In  top  poeltlona  today. 

STABILITY  OPL  provldea  laterentlnc  work  with  a  great 
meaenre  of  etablllty  due  to  oar  aanoclatlon  with  a  large, 
dlvemllled  parent  organlnatlun. 

GOOD  LIVING  f'onnlder  the  opportunity  to  lire  In  a  flne 
KUbnrban  I'ommunlty  In  Wentrhenter  Cunnly,  N.  Y., 
known  throughout  the  country  for  Ite  high  standard  of 
living. 

Rxpen-M>B  will  be  paid  fur  qualified 
applliantK  who  come  for  interviews, 
ricase  Biitimlt  complete  resume  to: 

Mr.  H.  F.  Wore 


I  I  I 

1  GENERAL  PRECISION  LABORATORY,  Int. 

2  A  Bubsidiary  of  General  Precision  Equipment  Corp. 

S  13  Bfidford  Rood,  Pleatantvilla,  New  York 

ifllimillllllillUlllllllllllllllllilllllHIIIIIIIIIIIIIIIIIIIIillllllllllllllimillllllllllllllllllil 


We  offer  you  the  opportunity  to  come 
in  contact  with  an  entire  project,  not 
with  just  a  segment  of  the  overall  job. 
Here  is  your  chance  to  join  a  firm 
with  a  future  ...  to  grow  with  us 
...  to  gain  individual  recognition  by 
working  closely  with  technical  man¬ 
agement.  You  will  live  and  work  in 
a  delightful  suburban  community  . .  . 
associate  with  other  top-notch  engi¬ 
neers.  If  you  ar:  looking  for  a  job 
with  Rood  contacts,  write; 

Industrial  Research  Laboratories 

Hilltop  artd  Frederick  Roads 
Baltimore  28,  Maryland 
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TODAY! 


GOODYEAR  AIRCRAFT  CORPORATION,  pioneer  and 
leader  in  iighter-than-air  craft,  offers  you  a  new  employ¬ 
ment  opportunity  with  a  well-established  and  fast¬ 
growing  company  where  "careers  are  planned." 

DESIGN  AND  DEVELOPMENT  engineering  opportunities 
are  available  for  capable  and  imaginative  men  and 
women  in  the  field  of  airships,  aircraft  and  aircraft 
components. 


RESEARCH  AND  DEVELOPMENT  projects  »  missiles,  elec¬ 
tric  and  electronics  systems,  servomechanisms,  new  special 
devices,  fiber  resin  laminates  —  all  present  an  urgent 
need  for  engineers  with  fresh  talent,  aptitude  and 
ambition. 


COODYEAR  AIRCRAFT  CORPORATION,  1210  MASSILLON  RD.,  AKRON  15,  OHIO 

ELECTRONICS  —  October,  1953  Wont  more  ietennatiMi?  Um  post  cerd  on  la$t  peg*.  443 


AKRON,  THE  HOME  OF  GOODYEAR  AIRCRAFT,  is  located 
in  the  lake  region  of  northeastern  Ohio.  Cosmopolitan 
living,  year-round  sports  and  recreation,  cultural  and 
educational  advantages  make  this  thriving  city  an  ideal 
spot  for  a  pleasant  home. 

YES,  BUILD  YOUR  FUTURE  —  TODAY!  Write,  giving  your 
qualifications,  or  requesting  an  application  form. 


C.  G.  Jones,  Salary  Personnel  Department 


POSITIONS  ARE  OPEN  at  several  levels  in  various  fields 
with  salaries  based  on  education,  ability  and  experience. 
Physicists  Civil  engineers 

Mechanical  engineers  Electrical  engineers 

Aeronautical  engineers  Technical  editors 
Welding  engineers  Technical  illustrators 


smoR  £NemiKS 
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ENGINEERS,  EE 


1.  of  radio  ood  radar  cowpoaoan 
ood  lystoMt. 

2.  Doolffo  of  cowoowonti  for  Hia  maoaotk  dofloc- 
Hoo  of  Catho^  Roy  Tiiboo. 

2.  For  cowaoooot  ond  tysfOM  dovolo»«M«t  work 
in  olrkorno  novlfatioaal  oaotomont. 


DESIGNERS 


1.  For  work  hi  tbo  dotign  of  oloctro-MOchanIcal 
novIgaHoiial  computon. 


HOUSTON,  TEXAS 

Prodalon  oqulpmont  monuiactiuor 
noods  qnoUiiod  oxporioncod  ongi- 
noor  for  audio  and  sub-audio  Irons- 
iormor  dosign  and  dowolopmoni. 
Exporionco  with  high  pormoabiUty 
allots  dosirablo.  Knowlodgo  of  mog- 
nolle  drcultry  must  bo  sufficiont  for 
doTolopmont  work  on  magnolic  ans- 
plifiors.  Salary  commonsurato  with 
ability. 


Kolbman  provides  excellent  facilities  for  the  design  and 
development  of  Americo's  finest  aircraft  instruments. 

In  our  modern  laboratories  you'll  find  a  congenial 
atmosphere  in  which  you  con  do  your  best  work.  You'll 
be  encouroged  to  odvance  as  our  progressive  organiza¬ 
tion  continues  to  grow. 

At  Kollsmen  you'll  receive  liberal  benefits  including  paid 
life,  hospitalization,  surgical,  accident  and  health  insur- 
arKe.  Not  to  be  overlooked  is  the  convenient  location 
in  a  quiet  residential  section  only  20  minutes  from 
the  heart  of  New  York  City.  Why  not  find  out  whot 
Kollsmon  has  to  offer  you? 

KOLLSMAN  INSTRUMENT  CORP. 

80-08  45fh  Ave.,  Elmhurst,  L  I.,  New  York 


SOUTHWESTERN 
INDUSTRIAL  ELECTRONICS  CO. 

F.  O.  BOX  1305S,  HOUSTON  19,  TEXAS 


ELECTRONICS  ENGINEERS 

This  established  electronics  moaufoc- 
turer  located  in  the  heart  of  western 
New  York  requires  men  with  design 
experience.  Permanent  positions  orail- 
oble  for  senior  and  Junior  men  with  EE 
degree  or  equivalent  experience.  Fine 
cultural  community  in  which  to  live  with 
good  schools,  homes,  and  progressive 
associates.  Please  write  to: 

CHIEF  ELECTRONICS  ENGINEER 

STROMBERG  CARLSON  COMPANY 

ROCHESTER  3,  NEW  YORK 
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MECHANICAL — ELECTRICAL 


for  Respons/bfo  Posifions  in 

DESIGN  •  DEVELOPMENT  •  RESEARCH 

3  I*  S  ytsri  iiptriMCt  is  ww  •(  swrt  t(  llw  Itllswisf  litift  rt^iref: 

Rodor  -  Sonar  -  Hre  Control  Systems  —  Micro-Wove  Techniques  - 
Pulse  Circuits  -  Servo  Mechanisms  — Electro -Mechanical  Design - 
Speech  Compression  -  Small  Mechanisms  -  Heat  Transfer  - 
Thermo-dynomics-Pockoging-Compressors 
Turbines-Internol  Combustion  Engines. 

melpar,  ince 

The  Research  Laboratory 

of  Wtstinghouse  Air  Iroke  Co.  and  Hs  subsidiarks 

•  DIVERSIFICATION  OF  ASSIGNMENT 
j  A,  •  INDIVIDUAL  RECOGNITION 
Orten  re  Ovetlfied  Men  ^  ADVANCEMENT 

e  SECURITY  &  STABILITY 


Wrirc  lo  Pcritonnel  Oircefor/ 

MELPAR,  INC.  D.pt.E-4 

4S2  Swann  Avenue 
Alexandria,  Virginia 
or  10  Potter  St..  Cembridge,  Mett. 
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CHIEF  ELEaRONIC 
ENGINEER 

For  design  and  development  of  elec¬ 
tronic  measuring  and  test  equipment 
Unusual  opportunity  for  man  qualified 
by  experience  and  ability  to  w— nma  ihe 
reejwnsibilitles  of  a  chief  engineer.  Com¬ 
pany  moderate  sited,  long  established 
with  top  reputation  in  the  industry.  Lo- 
coted  la  Metropolitan  New  York  ozeo. 
Send  complete  resume  Including  educa¬ 
tion,  experience,  income  hislory  and  re¬ 
quirements. 

P.9148,  Electronics 
330  W.  42  St.,  New  York  34.  N.  T. 


Responsible,  permanent  positions  open  in 
ELECTRICAL  and  ELECTRONIC  engineer- 
ing  for  derelopment  and  research  in  cir¬ 
cuitry  and  instrumentation  design  etiliz- 
ing  semi-conductors.  Established  electronic 
monufocturer  with  modern,  well-equipped, 
air  conditioned  plant  located  in  North¬ 
ern  New  Jersey. 

P-9120,  Electronics 
330  W.  42nd  St.,  New  York  34,  N.  T. 


Went  mers  InfsHnetfen?  Uss  pest  cord  sn  lest  | 
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Hydrobuoy  ant  Sphe  remotor 

A  chain  of  flexibly  coupled,  hollow 
rubber  spheres  loop  over  drive  pulley 
and  through  air-filled  "J”  chamber.  Un¬ 
derwater  end  of  "J"  chamber  forms 
water  seal  as  spheres  go  through  aper¬ 
ture.  Negleaing  friaion:  Will  this  ma¬ 
chine  operate.^  If  so,  which  way  does 
it  go?  • 

Design, 

development  engineers... 

Like  to  solve 
interesting  problems? 

Most  engineers  do— of  the  off-beat 
variety  like  the  one  above  as  well 
as  the  more  practical  ones  you’re 
always  running  into  at  Honeywell. 

Right  now  we  need  a 
FLIGHT 

CONTROL  ENGINEER, 
a  systems,  analysis  or  component 
design  man,  with  experience  in 
calibrators,  recorders,  amplifiers, 
computing  receivers  or  circuits. 

Honeywell  offers  this  man  pro¬ 
fessional  engineering  assignments, 
creative  opportunities,  a  fine  place 
to  work  and  many  benefits. 

Write  J.  A.  Johnson,  Engineer¬ 
ing  Placement  Director,  Dept. 
EL- 10- 189,  Honeywell,  Minneap¬ 
olis  8,  Minnesota.  Learn  in  detail 
about  the  interesting  opportunities 
at  Honeywell.  Ask  for  our  lxx)k, 
"Emphasis  on  Research." 

'Mathematical  solution  to  above  prob¬ 
lem  oo  request. 


SPECIAL  OPPORTUNITIES  FOR 

SENIOR  ENGINEERS 

Convoir  in  beautiful,  sunshiny  Son  Ditfo  in¬ 
vites  you  to  join  on  "engineers”  engineering 
deportment.  Interesting,  chollenging,^  essen- 
tiol  long-range  projects  in  commercial  air¬ 
craft,  military  aircraft,  missiles,  sngineenng 
research  and  electronics  development,  foti- 
tions  open  in  these  specioliaed  fields: 

Electrical  Design  Servo-mechanisms 
Mechanical  Design  Aerodynamics 
Structural  Design  Thermodynamics 
Structures  Operation  Analysis 

Weights  System  Analysis 

Genareus  trevtl  aHovroncm  te  Hmm  accepted. 
For  free  brechere,  write  Mr.  H.  T.  Irooks, 
[nuineerine  Dept.  MO 

CONVAIR 

IN  BEAUTIFUL 

SAN  DIEGO 

9303  rACIFIC  HIWAY 
SAN  OINO  CAUFORNIA 


Hone^^ell 
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announces,  with  pride,  new  facilities  which 
provide  truly  unexcelled  opportunities  for 
professional  growth  in  Electronics. 


Research,  Development,  and  Production 
Engineers  are  needed  to  staff  our  growing 
operations  in  Radarand  Pulse  Systems, 
Microwaves,  Guided  Missle  Guidance  Sys¬ 
tems,  Antennas,  Radio,  Television,  Compu¬ 
ters,  Vacuum  Tubes,  Servomechanisms,  Solid 
State  Physics,  etc. 

These  positions  are  enhanced  by  an  easy, 
relaxea,  continuous  welcome  in  one  of  Amer¬ 
ica's  most  pleasant  Communities. 

R.S.  up. 

TO 

EMPLOYMENT  DIRECTOR 

GAPEHART-rJUtMSWORTH 

FT.  WAYNE  1,  INDIANA 


Inttrcstiiifl  crtotlvt  work  wiHi  tkt 
most  rtMurccful  end  progrtttivn 
firm  in  Hm  field  of  tnlevision 
equipment. 

This  position  is  permanent.  It  will 
offer  every  opportunity  for  unlim¬ 
ited  advancement  and  for  develop¬ 
ing  a  successful  coreer.  The  plant  ' 
is  now  housed  in  a  newly-acquired 
larger  building,  only  22  miles  from 
downtown  New  York  City.  The 
surroundings  and  atmosphere  are 
slimuloting  and  congenial. 

Attroctive  Salary 

Wrif*  ffdting  qvalHkaNons. 

ILONOEI-TONGUE  UKHtATOMES 

536-536  NORTH  AVENUE 


ELECTRONIC  ENGINEERS 

& 

TELEVISION  ENGINEERS 

Th«  Stemdord  Coil  Products  Co..  Inc.,  a  leading  electronics  manu- 
^acturer.  has  started  operations  at  their  new  plant  located  in 
North  Dighton.  Applications  are  now  being  accepted  for  experi¬ 
enced  personnel  in  the  above  mentioned  classifications,  prefer¬ 
ably  with  experience  in  UHF — VHF  tuners.  I.  F.  strips,  krgh  voltage 
and  fly-back  coils  and  test  equipment  design.  Excellent  opportu¬ 
nity  with  our  fast  growing  orgonixattion  which  is  not  dependent 
upon  defense  contracts.  Plant  pleasantly  located  in  small  New 
England  town  near  Providence  and  Boston.  Good  housing  and 
schools.  In  resume  state  salary  requirements  and  send  to  Per-  I 
Konnel  Manager.  ' 

STANDARD  COIL  PRODUCTS  CO.,  INC. 

SPRING  STREET.  NORTH  DIGHTON.  MASS. 


LOS  ALAMOS  requires 

ELECTRONICS 

ENGINEERS 

for  design  and  development  work.  B.S.E.E. 
or  Physcis  with  progressive  ond  independ¬ 
ent  experience  in  the  field.  Write  John 
A.  Stevenson 

Los  Alamos  Scientific  Laboratory 

of  the 

University  of  California 
Los  Alamos  New  Mexico 


ELECTRONIC  ENGINEERS 

FOR  OfSION  4  DfVIlOFMINT  WORK  IN 
COMPUTIIS 

OICITAL  TICHNIOUIS 
with  M  ytiung  prwgreitlve  xempnny. 
senK  ruiumu  of  oxporlonco  onS 
•ducat  ion,  with  tolory  roquiromonti, 
to  _ 

Electronic  Enjineerilij  Company 

IM  EOUTM  AtVAtAHO  STRUT  I'M  AMIUS  .6  CAltPOtWtA 
•UHKItS  .S./ilR  _ 


k 
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Ofip^ontcuUtie^  . . . 

electrical  engineers 
mechanical  engineers 
mechanical  designers 

in  th«  field  of  oloctronic 
computers  and  associated 
equipment  for  use  in  busi¬ 
ness  machines. 

Write,  giving  education 
and  experience  to  Employ¬ 
ment  Manager. 

Reply  to  Department  A. 


THE  NATIONAL  CASH  REGISTER  COMPANY,  Dayton  9,  Ohio 


ENGINEERS 

AND 

PHYSICISTS 

BS-MS-Ph.D: 

Responsible  positions  in  mechonicol,  elec¬ 
trical  or  electronic  engineering,  physics 
or  engineering  physics  tor  odvonced  de¬ 
velopment  and  design  of  speciol  equip¬ 
ment  and  instruments.  Prefer  men  with 
minimum  of  two  years'  experience  in  ex¬ 
perimental  research  design  and  develop¬ 
ment  of  equipment,  instruments,  intricate 
mechanisms,  electronic  apparatus,  optical 
equipment,  servomechanisms,  control  de¬ 
vices  ond  allied  subjects.  Positions  are 
of  immediote  and  permanent  importance 
to  our  operations.  Southwestern  location 
in  medium  sixed  community.  Excellent 
employee  benefits.  Reply  by  letter  giving 
age,  experience  and  other  quoirfications. 
All  applications  carefully  considered  and 
kept  strictly  confidential. 

Ind.  Rel.  Manager 
Research  &  Development  Dept. 

PHILLIPS 

PETROLEUM  COMPANY 

Bartlesville  *  Oklahoma 


Sytraini  Ensineevine 


SyiTams  Oevtepimwr 


Analysis 
Coerdinatien 
■veleetien  > 
Planning 
Studies 


Pundamental  Development 
Circuit  Design 
Mechnnicni  Design 
Iquipment  Develepment 
Pield  lesting 


Writa,  giving  fnO  dtUtiU  of  odueotUm  ond  toporione*  to: 

BELL  TELEPHONE  LABORATORIES  Inc. 

Employment  Director,  Box  2,  New  York  14,  N.  Y. 
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M  Telefkge  kkmttries 

k  has  career  openings  for  experienced 

electrical  engineers 
mechanical  engineers 
physicists 

For  work  oe  Gelded  Missiles,  Radar,  Fhra 
'  Control  aad  Caderwaler  Systems  fas  New 

. Jersey  (to  mile*  from  Now  York  City>. 

The  company  that  has  pioneered  many  of  the  major  devet- 
opments  in  the  Helds  of  communications  and  electronics  now 
oners  you  an  opportunity  to  join  its  staff.  Here  you  will  gain 
invaluable  experience  and  great  satisfaction  through  the  chal¬ 
lenging  diversifled  nature  of  the  work.  To  qualify,  you  must  be 
a  college  graduate  (preferably  not  over  40  years  of  age)  with 
related  experience  of  the  following  types; 
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THE  BIGGEST  AND  THE  BEST 


50  WATTS  OUTPUT,  COMPLETE  WITH  ALL  ACCESSORIES 


NEW,  UNUSED  equipment,  designed  fot  Psychological  Warfare 
(Propaganda)  and  Armed  Forces  Radio — Troop  entertainment, 
this  equipment  will  meet  FCC  specs  for  carrier  stability 
(crystal-controlled)  and  fidelity.  Freq.  Range  is  1,100  to 
1,500  KC,  and  design  provides  either  crystal  control  or  VFO. 
Modulation  is  100%  using  a  special  hi-efficiency  circuit.  Op¬ 
eration  it  from  90  to  240  Volts,  50/60  cycles  AC,  and  totol 
drain  at  full  modulation  — 725  watts.  Audio  Response  it 
within  1  db  from  100  to  5,000  cpt,  and  distortion  lest  than 


5%  rmt  at  100%  modulation.  Design  provides  for  use  with 
quarter-wave  antenna  against  ground,  with  loading  coil  of 
sufficient  inductance  included  within  transmitter  to  permit 
use  of  smaller  antenna  where  conditions  do  not  allow  proper 
tise.  THE  EQUIPMENT  SUPPLIED  FORMS  A  COMPLETE 
MOBILE  OR  PORTABLE  BROADCAST  STATION,  except  for 
AC  Power.  The  following  ore  the  various  units  supplied,  with 
net  weights  and  dimensions: 


TRANSMITTERS— RECEIVERS 
ETC. 

TDQ  VHF  100-lSS'  MC.  SOW,  AM  X-mttr 
for  110  V.  BO/SO  C.  AC. 

BC-TtI  VHF  110-ltS  MC.  BOW.  AM  Output 
for  no  V.  BO/SO  C.  AC. 

SCR-Aie/eie.  FM  Trens-Recelvrr.  20  to  28 
end  21  to  17  me  respoetlvely.  With  PE- 
117  or  120  Vibrator  Power  Supply  and 
other  arceaaorlea. 

IBCR-eie.  FM  Tranii-Recelver.  27  to  S8.S  me. 

comolata  with  all  acceaaorlea.  NEW  units. 
SCR-Btt  VHF,  4-Channnl.  100-1B<  MC 
Trana-Reeve.  Bqt.  for  Plans  or  Ground 
Communications. 

gCB-511,  Walky-Talky,  3-1  MC,  Crystal 
Controlled  Trana-Rcve.  with  Plus-In 
Units  for  Frsq.  Chanflns. 

BP-etl  and  MAB  HANDT  and  WAUKIE- 
TAIaKIRB 

MTB-m  Field  Radio  Equipment.  Al.  A3 
smiaalon.  Complete  with  all  Arceasorles. 
BO-ttl  Frequency  Meters,  Excellent  eondl- 
tton.  Complete  with  crystal  and  matchins 
Calibration  Book. 

BC-tlt/S4t  Rerelrers.  Like  New  Units. 
BF.ArHMARTKR  tSO  *  SOO  WATT  HOUND 
RTKTRMH  for  Airports,  Shipyards.  Amuse- 
ment  Parka.  Civilian  Defense.  Etc.  Write 
for  Frleea  and  titeraturo. 

TCM  X-mttr-Rscelvers  for  Ship  or  Shore. 
TBK  HF  BOOW,  i-30  Mo.  Transmitter  with 
MG,  Starter,  and  Spares. 

TAJ  BOO  W.  Output,  17B-BBe  Ke.  with  M.G. 

for  AC  er  DC  operation, 

TAQ,  Same  as  TAJ  above  but  1,000/1,000  W. 
output,  with  MG. 

TBL  3B0  W.  Output,  Al,  A3,  I.F.  A  H.F. 

for  AC  er  DC  operation. 

APN-4  Loran  Eqpt.  R-tA/APN-4  Receivers 
and  1D-6A  A  tB  Indicators,  with  tubes, 
crystal,  etc.  Reconditioned  to  llke-new. 
WIUTK  FOR  PRICKS. 

00-0  100/12E  W.  IF.  HF  Ship  or  Aircraft 
Transmitter,  Al  and  Al  Emission.  All 
New  with  Spares 

ATD  Aircraft  Transmitters.  BO  W.  Al  A  Al. 

1.0  to  0.01  MC.  NEW. 

OP-7  Aircraft  Transmitters. 

ZB-8  lUAS  Eqpt. 

SCR-tSS  Revx.  A  X-mttns  Eqpt.  Complete. 
RT-t/ARN-l  Altimeter. 

RADIOAONDBS  AN/AMQ-IA  to  D.  New. 
FB-75U  Gas  Bnsine  Generators.  NEW. 
w/^ares. 

T-tl/OlUS-C  Sound  Ranxlng  Microphones 
for  locatinc  Artillery  Fire. 

NAA  Underwater  Beacon  Equipment. 
BD-S7-B  Switchboards  telephona. 
nS-tS,  83  Headphones. 

AN-CRT-IA  Sonobuoys. 

DZ-t  DIRBCnON-riNDRRS.  Aircraft  or 
Marino.  10  to  1700  KC  In  0  bands  for  34/30 
V.D.C.  operation.  With  14'  or  BB*  Lioop 
Extension  Shaft.  Complete.  NEW  eqpt. 
with  Dynamotor,  I.s>op  Extension  Shaft  and 
Control,  Cables,  Instruction  Manual,  etc.,  all 
expert  packed  In  3  cases  per  set. 

_ WKITI  FOR  rkicis 


EXTRA 

FI-104  FOWIR  SUFFLin  for  Rssalver 
of  SCR-214,  NEW,  with  Sporo  VIhfotor. 
■xport-Fockod.  Ltwgo  QuoatHy  Avoil- 

- Auers. 


Ohio.  WHirt  FOK 


Qty. 


LIST  OF  MATERIAL  PER  SET 

Item 


1  Transmitter  Power  Supply,  Type  PB-50 . 

1  Pressure  Cooling  and  Voltage  Selector  Unit,  Type  B2. 


1  Phonograph  Turntable,  Type  T2,  two-speed  33  Vi 

&  78  RPM . 

2  Dynamic  microphones,  cables,  connectors . 

1  Set  of  operating  tubes  for  all  units . 

9  Connecting  cables  for  all  units . 


H. 

w. 

D. 

Wf.  (lb.) 

UVe 

18% 

17% 

49V4 

lOVi 

12Vi 

16 

89  V4 

11% 

9 

17% 

54  Va 

11 

18 

9% 

35 

6% 

20'/4 

18 

20 

ii" 

i2  " 

.... 

'26 

1  Set  of  spore  operating  tubes  for  oil  units . 

1  Set  of  spore  ports  . 

1  Kit  of  small  tools  for  maintenance . 

1  Technical  manual,  TM  11-825,  Portable  Radio  Broad- 

cost  Transmitter  TWT  PB-50A . 

5  Armored  Trunks  for  Transporting .  20 

The  /hre  armored  trunks  are  supplied  as  part  at  the  equipment. 

They  serve  as  carrying  cases,  with  the  various  units  pocked. 

PRICE,  PER  COMPUTE  SET  AS  USTED  ABOVE,  NEW-UNUSED. 


28  Va  12  Vi  32V4 


$1,100.00 


600  WATT  W.  E.  AUDIO  OR  SUPERSONIC  POWER  AMP. 

NEW,  Weatem  Electric  Audio  Power  Amplt- 
flera  In  wooden  tranaportable  case,  SOO  watts 
max.  output,  for  use  as  PA  ampllfler.  modu 
lators,  or  use  aa  4M  to  1300  cycle  power 
source  to  teat  eervoe,  rudar,  test  eqpt.,  etc., 
reqniiinr  110  V..  400  to  1300  cycles  AC  op 
to  SOO  watts.  Requtrea  40  watts  max.  to 
drive  to  full  output.  l,ees  than  10%  total 
harmonica  In  output.  Input  Imped.  3B0/600 
ohme:  Output  imped.  IB  to  18  ohms.  Uaee 
4-  SOS's  (aupplled)  In  push-pull  parallel. 
H.V.  Power  Supply  usee  selenium  rectlllere 
(no  tubes)  and  motor  blower  for  forced-air 
coolinc.  Operates  from  111.  I-Phase,  SO 
cyclea.  or  308V.,  4-wlre  (3-phase)  60  cycles 
AC.  Rucped  dealpn  and  construction.  Freq. 
response  300-1000  cyclea  (ampllfler  only) 
aubatantlally  linear.  Basil/  converted  to 
Bnpersoiile  Driver  A  Ampllfler  tor  leotlac. 
operatlaa  maaneto-atrirtlon  units,  by 
rhanptnr  Input  A  output  traneformrra  (SO 
to  3S  KC  available.  AC  additional  coat). 
Dim:  31'  x  34'  x  33'  oveiall.  NEW,  UN¬ 
USED  'iqpt  * 

PRICE,  EACH  . fttS.OO 

Driver  Ampriller,  WE,  for  above,  with 

tubes  . 0115.00 

Speaker  13  unita  PM  horn  type.  In  2  sec- 
tlona  shock  and  blast  proof,  with  8  lb.  #6 

ainleo  slues  . 0345.00 

t0-t5KC  (Tunable)  Input  A  Output  Traae- 
formera  for  conversion  of  above,  for 
fOOW.  Output.  PAIR . 0130.00 


Cable:  Tolomarino,  N.  Y. 
Tol.  ESplaaado  2-4300 


TELEMARINE 


3040  W.  21tt 
B'KLYN  24, 
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IN  SURPLUS  COMMUNICATIONS  EQPT! 

WESTERN  ELECTRIC  250/350 
WATTS  RADIOTELEPHONE  EQPT. 


Provides  Complete  2-Way  Long  or  Short  Dis¬ 
tance  Radiotelephone  Communication 
if  Frequency  Range — 2  to  20  MC 
if  30  Channels  Transmit  &  Receive.  All  Crystal 
Controlled 

if  Monitors  3  Separate  Channels  Simultaneously 
if  Voice-Operated  Carrier  Control  or  Push-To- 
Talk,  as  Desired 

if  Motor-Driven  Channel  Switching  Controlled  by 
Channel  Selector 

if  Highest  Degree  of  Construction,  Salt  Air 
Corrosion  Resistant,  Hermetically  Sealed 
Transformers,  Etc. 


Th«  Model  248A  Radiotelephone  Equipment  wot  developed  at  Bell  Telephone 
Laboratories  to  furnish  powerful,  dependable  radiotelephone  communica¬ 
tion,  especially  on  the  high  seas.  It  is  ideal  for  ship  installation,  and 
fixed-radio  installation,  since  its  design  and  construction  are  of  the  highest 


possible  degree. 

Each  248A  Equipment  consist  of:  1-48A  Radiotelephone  Transmitter; 
1-48A  Radio  Receiver  (cabinet  has  provision  for  a  total  of  3  receivers, 
the  48 A  Receiver  provides  10  channels  in  the  2-6  MC  range;  a  48B 
Receiver  provides  10  channels  in  the  4  to  20  MC  range,  available  at 
additional  cost.  The  2nd  ond  3rd  receiver  may  be  either  o  48A  or  48B, 
available  at  extra  cost);  1-43A  Control  Unit  (may  be  installed  re¬ 
motely);  and,  1-104A  Antenna  Tuning  Unit  (medium  frequency).  A 
104B  Antenna  Unit  with  whip  antenna  for  the  higher  frequency,  is 
available  at  additional  cost. 

The  48A  Radiotelephone  Transmitter  provides  30  channels  of  trans¬ 
mission,  all  crystal  controlled,  and  is  rated  at  250  wotts  output. 
However,  o  Western  Electric  Modification  Kit  is  supplied  with  each, 
which  will  increase  the  power  to  300/350  watts.  Features  of  this  trans¬ 
mitter  include  automatic  variable-gain  audio  amplifier;  sidetone  (hear¬ 
ing  of  one's  own  voice  in  the  telephone  receiver);  interlock  safety 
relays;  provision  for  Selective  Ringer  installation  within  cabinet  (up  to 


3  units,  1  for  each  receiver)  for  automotic  selective  calling;  motor 
driven  switches  for  channel  selection,  controlled  by  the  43A  Remote 
Control  Unit  which  incorporates  o  telephone  handset,  monitoring  loud¬ 
speaker;  ventilating  fan  for  cooling  and  providing  filtered  air  within 
cab'net;  hinged  transmitter  and  individual  receivers  for  easy  access 
to  parts,  etc. 

Operation  of  this  equipment  is  from  115  V.,  50/60  cycles  AC. 

This  equipment  is  NOT  GOVERNMENT  SURPLUS,  and  is  NEW- 
UNUSED.  Additional  accessories  and  full  spores  also  ovailoble. 
Priced  for  below  original  selling  price!! 

WRITE  FOR  DESCRIPTIVE  LITERATURE  AND  PRICES 


W.  E.  MODEL  107 A 
SELECTIVE  RINGER 

Lateat  deiixn  W.E.  Selective  Rlneer.  for  uie 
with  any  alie  Shlp-to-Shore  Radiotelephone. 
Operatee  from  radiotelephone’,  receiver  to 
ring  bell  when  shore  telephone  operator  has 
call  for  you.  rompact.  easily  Installed.  Dim. 
15%'  U  X  H.  X  5%'  W.  Nt.  Wt.  IS  lbs. 
NEW  KQPT..  with  instruction  book. 

PRICE,  EACH  . tISS.OO 


SCR-296-A  SHORE  RADAR 

Designed  to  determine  accurately  range 
and  aximuth  of  surface  craft  and  to 
furnish  this  Information  for  flrs  (shore 
battery)  control  purposes.  It  Is  a  fixed 
radar  installation  with  following  Specs: 
Range  —  100,000  yards  max.,  Min.  500 
yards. 

Accuracy  —  plus  or  minus  20  yards 
(max.  range). 

Aximuth  —  360  degrees.  Peak  Power  40 

KW. 

Indicalors  r.”  Class  A  scope  for  Range; 
3'  for  Aximuth. 

Freeiucncy — 700  M<7  (43  centimeters). 
Operation — 120  V.  60  cycles  A.C. 
Excellent,  like  new  material,  complete 
with  all  amplidynes.  servos,  synchros, 
concentric  transmission  line  and  plumb¬ 
ing,  tubes,  spare  parts,  etc..  In  20  cases 
per  set.  WRITE  FOR  PRICES,  or 
forthsr  detalla 


GE  10  KW  FM  POWER 
AMPLIFIERS  and  RECTIFIERS 

HR.\ND  NEW.  not  war  surplus.  10  KW  Fli 
Cower  Amplifiers  with  associated  separata 
Cower  Rectifiers,  designed  for  boosting 
low  power  FM  broadcasting  stations.  Can 
be  used  for  Increasing  power  of  television 
stations  (sound  portion),  or  by  changing 
I,  and  C  can  be  converted  to  power  ampli¬ 
fier  on  other  frequencies.  Present  rangs 
88-103  MC.  Rectifier  Power  Supply  delivers 
approximately  5,000  V.  at  18.4  KVA.  Oper¬ 
ates  from  220  V..  50/60  Cycles.  3  phase  AC. 
Power  Amplifier  uses  3  01,5511  (not  sup¬ 
plied)  forced-air  cooled  OE  high  efilcloncy 
tubes.  Includes  Internal  blower  system,  re- 
flectomeler  amplifier  (with  tubes)  and  OI,- 
8008  rectifier  tubes.  Beautifully  constructed, 
new  equipment  at  terrific  price  savingsl 

PRICE.  Type  BF-8-A  10  KW  RF  FM  Ampli¬ 
fier  and  Separate  Rectifier,  less  RK  Final 
Tubes  . $4,000.00 

KECnFIER  <)M,Y,  If  desired.  WRITE 
FOR  PRICE. 


SPECIAL!! 

PE-21fiD  Inverters,  25-28  V.  DC  Input: 
115  V.,  380-500  cycles  output  at  1500  VA. 
NEW  UNITS.  OPR  PRICE,  EACH  flO.O.l 


COMMUNICATIONS  CO. 

STREET 

NEW  YORK,  All  Prico.  F.O.B.  N.Y.C. 


IXPORTERS,  GOVERNMENT 
AGENCIES,  INDUSTRIALS! 

Wo  iMrto  •  htros  stock  of  Tronxmlttort, 
Rscslvars,  Wolkia-Tolkiss,  VH$  lo«lo- 
ment.  Ship  A  Shore  Commonkotions,  FM 
Broadcast  Stotlom,  Radar,  AccMSoriot, 
ate.  Writs  and  tsll  us  of  your  rooulro- 
montx.  Doxcrigtivo  Utoroturo  ond  orkox 
ovoiloblo  uooii  roquoxt. 


All  Matoriol  Offorad  Siibioct  to  Prior  Solo 


ELECTRONICS  —  Oefobor,  !953  Woot  mors  kfoniMtioof  Uto  post  cord  oo  lost  pogo. 


469 


SEARCHLIGHT  SECTION 


MERCHANDIJING  CO 


•.s 


UTAH— «1U  *(7t  MM  9 
WESTERN  ELECTRIC— DIMin 
EBMM,  EMML  ESISI6I 

OENRri  AL^liCTRIC— ao-U-i 


TERES  —  CmR  wMti  Ord«r  ar  Zi%  DmmH  — 

C.O.D.  ME  It  D*)r«  ta  RaM  Aaaaaata.  AN  Rriaaa  art 
NE  E.O.E.  Oar  WarakauM. 


Arch  Sf.,  Cor.  CrotkEy  Philo.  3,  Po.  Telephone  Rittenhou$e  6-4927 


Ocfobtr,  ?953  —  ELECTtONICS 


Wtat  awra  lafaraiatlaa?  Uaa  paat  card  ea  lott  pofa. 


IReica^tce 


SOUND  POWERED  HANDSET 

'  Brand  Naa 

TS-tO  T7P»— laelwlaa  S  ft.  eerd. 
USES  NO  BATTERIES  OR  EX- 
ternal  power  source 

PAIR— tlRtS 


SOUND  POWIRID  HIAO  4  CHIST  SIT 
Narr  Trpa  M  Hand  and  Chaat  Bat  Brand  Naw  Par  Wark 
Raqulilna  Praa  Uaa  E  Banda  HcarT  Datp— ConEEa  E 
HaadaM  attb  I  Pbaoaa  and  ChaE  idka,  IneludM  M  Pt. 

TELEPHONE  FIELD  WIRE 

W.|lt.B 

M  MILS  COIL....  Sr.BS 
1  MILI  REIL _ $14.«S 


HAYDON  TIMING  MOTOR 

1  R.PM.  IIS  V.,  M  Cycla..ft.9S 


TIMING  MOTOR  --  -q 

S  RPM  IIS  V  Maya  VBP 

I.  IsBroliaai  Ca.  _ 

Tiaar— InduEriE  Ttaaar  Carp.  15  Mia  an  15  miti  off 
anottaiuNin  115  V.  A.C.  PttUr  aaaad  Plooa  Into  oeul 
anakE  . 15.50 

.Dw  TIME  DELAY  RELAY 

^mBEFV  RaatlMaR  CPX  24ltt 

I  Mia.  May.  lit  V..  at  CyaN 
TM/Ti|  a}5  aaoand  raeiellaa  tlnM  vrina  ratuni  a 
^NP9I  Ifleroanllah  oontaet.  lOA  •  Holdt  ON  aa 
tRU  OtflV  ^  aniiiillad  •  Pully  Ca^^ 

JONES  RARRIERS  STRIPS 
t— latY  Star  t— uiw....tajT  t— uikw  tt.t5 

t-lWMW  .21  4— 1«1  .24  »-l4l  .41 

«— 140  M  5—141  .2t  »— 141Y  .71 

It— 140W  .Ml  t-UlKW  .41  5—14*  .24 

It— 140HW  .M  7— 141)4  W  .54  2—150  .41 

2— 141  gw  .27  1  t— 141  .44  y-iso  .M 

Brand  Naw  Matara— Owarwntaad 


RESISTORS 


KB  ViW  S* 

TypaOB  IW  10<. .............. .  Vaa.  74tiMrC 

OB  IW  5% .  uyaa.  U^tparC 

TyMHBlW  10« . Uraa.  t.N  par  C 

BB  IW  S% . aOyaa.  U4t  par  C 

AVAILABLI  IN  ALL  STANDARD  RMA  VALUtI 
POSTAOE  STAMP  MICAS 
AVAILABU  IN  ALL  STANDARD  RMA  VALUES 
PRICE  SCHEDULE 

t*u7lo910niBar .  54 

.MIloMllmra .  M 

.  0015  U  .0054  aid .  154 

.0041  to  .00*1  wM .  204 

.01  aid . tt4 


AN  CONNECTORS 
Sm  Our  U  Febrvsry,  1 953  Electronics 
PHONE!  WIRE  WRITD  YOUR  NEEDS 


UNIVERSAL  JOINTS 
ALUMINUM 

V  koto,  H'  O.D.  1-14* 
loot  with  two  4/32  uppod 
•at-acrew  holaa  EACH  154 
5  la*  Mila.  %’  O.D.  l-H'  lona  wtUi 
iwu  i/M  tappad  aat-aRcw  bolm  I 
EACH  . «04  I 

OIL  PILLED  CONDENSERS 
V.BX.  Priaa  MFD  V.D.^  P^ 

SO  MAt  0.5  5.W  5^ 

400  A5  S  3.000  4.54 

400  urn  t  4,000  7.M 

500  A5  OAl  5,000  .M 

400  .55  I  5,000  4Aa 

MO  aS  OAB-O.OS  4,000  LM 

400  .75  I  5.000  5.25 

4M  L7S  0.02-0.05  7,000  LM 

MO  IAS  0.1  7,000  L7« 

400  5.25  0.1-4.1  7.0M  5.M 

MO  LM  0.1  7,500  2AS 

MO  IAS  0.075-0A75  5,000  4.H 

000  At  t.l5-t.lt  0.000  LM 

1,000  .M  0.25  M.OOO  U.N 

1,000  AS 


SELENIUM  RECTIFIERS 

Pull  Wan  200  MA  116V . tl.70 

Half  Waaa  150  Ma  lltV .  Al 

TAfiTusis"'””'””^^” 

Amp.  Par  IM I  Amp.  Par  IM  Amp  Par  Itt 

M.  .  t4M'  M .  54At  ■ .  tIAt 

S .  a"  » .  »At  U .  S.M 

s .  4 .  lAt  It .  lAt 

1  AO  FUSE  HOLDERS  (Hwtar)  2Sd 


OIL  PILLED  AC  CONDENSERS 
FO  VAX.  Priaa  MFD  VA.e.  Priaa 
I  2M  t2At  15  440  tL2f 

I  220  LM  I  6M  2AS 

234  At  Lt  6M  L3S 

224  LM  2  tM  4AI 

224  lAt  4  660  LM 

220  lAI  2  tM  SAI 

2M  2At  4  460  i.M 

IM  t.TS  4  tM  7.M 

220  7.M  L2  7M  .M 

I  375  205 

COAXIAL  CARLE  CONNECTORS 
A  fall  Hat  al  Jui  Mtraaad  eaaaaatara  la  ttaak 


TypaBB  MW  14%. .  44  aa.  ttAtparC 

_  KB  HW  5%. . 124aa.  tAt  ^  C 


42-lAC  MA2  t 
•2-IAP  .St 

42-IBC  At 

•2-IP  Lit 

•2-IH  A2 

•S-IHP  A2 

•2-IJ  .71 

22-lR  At 

tt-IRTT  .55 

•2-lSP  At 

tS-IBPN  .M 

•S-IT  lAt 

•SAAP  LM 

IS-U  2At 

•2-lR  LU 

■3-22AP  LM 

•2-lIP  Lit 

■S-13J  lAt 

•S-2IR  .M 

t2-2ZSP  At 

•s-irr  LM 

•2-IM  A2 

tl-ltS  A2 

CW-I2SA/U  At 
M-S5fl  LM 

M-IS9  .M 

M-SS9A  .U 

PL-2SI  .7t 

PL-159  .45 

PL-2S0A  .H 


PL-tT4 

PL-17S 

80-229 

Ug-12^ 

UO-12B/U 

UO-M^ 

UO-21^ 

UG-2IB/U 

UG-2ICA1 

UG-*in/U 

UO-22/U 

UO-22A/U 

UG-*2B^ 

UG-IS/^ 

UO-22B/U 

Va~t3C/V 

UO-24/U 

UO-27/U 

UG-27A/U 

UO-17B/U 

Ua-2tA/U 

UG-29^ 

ur.-so/ij 

IIO-STB/U 

UG-52/(l 

UO-MA/U 

uo-maWj 

UO-MAJ 

UQ-tS/U 

UO-47AJ 


SILVER  MICA— POSTAGE  STAMP 
AVAILARLE  IN  ALL  STANDARD  RMA  VALUES 
PRICE  SCHEDULE 

10  auaf  to  lit  mmf . Itt 

.001  mfd  to  .001  mfd . 2M 

.OOt*  Bid  W  .0051  Bfd . SM 

.51  mfd.  . tSa 

ASSORTMENTS 

BEARB-IM  BMALL  QEABB,  BUSHIN08  A  SHAFTS. 

RIBIBTORB— too  %  WATT  ALL  INSULATED  a>J£h“ 

ICAN  MADE . tl.M 

HARDWARE— f  Ha.  BOLTS— NUTS— LUOS— WABH- 
BMB  irrC  . 52  00 

PULSE  TRANSFORMERS 


DINION  COIL— TRItta  TR1049 

aho  MS-71M-tAi  ULTSSI-IA:  T-I2244SI-40 


I  RELIANCE 


SELSYN  MOTORS 

Amy  Ordnanoa  Typt  C-TSS4S  115V.  00  Cy.  Trananlttrr. 
Aiwroz.  S-K”  dia.  i  5-%*  L  Uka  naw.. EACH  527.M 


0  V.  50  Cy.  Hlfl 
110  V.  00  Cy. 


SELSYN  MOTORS 

Rich  Torque.  Coonaot  In  Barlaa  For  Uaa  On 
Cy.  Approx.  S-%*  dla.  x  5-%'  L  Uka 
. ONLVllLM  PAIR 


DIFFERENTIAL  Utad  S4.95  atiisWRA 

New  $9.95 

S%*  dla.  X  5%*  Iona  ^  ^ 

Uatd  brtween  two  CTMIl’f  at  a  dampmar.  Oan  to 
oonrertad  to  5400  RI’U  Kotor  In  10  ralnuua.  Cm- 

Tardon  ibaat  nippUad.  (Coarertad) . M.M 

Moaatlnt  Brntkan— BakaUU  for  ariayna.  wd  dlf- 
farmtlala  abown  abora . 554  oalr 


PRECISION 
(WIRE  WOUND 
M  watt  aita  paraaat  talarai 

.250  7  4  16  57  10$ 

.524  9  1  10  123 

.MS  MM  25 

.557  10  54  50  130 

.417  II. I  46  147 

.7M  11.25  SO  ISO 

1  11  74  52  210 

I  01  12.51  55  I  ISO 

155  IS  62  54  235 

1  13  02  75  IM 

3  04  I*  15  79  41  170 

2  5  It  52  57  294 

2  5  13.49  97.4  SOI 

5  24  14  *4  IM  246 


RESISTORS 
SPOOL  TYPE) 
wo  WWSar  Eowal 

t  400  4451 

5  414.5  5000 

70S  6500 

7U  7000 

5  750  7500 

555  5000 

2193  5500 

4  2200  MOO 

2250  14  52K 

25M  15E 

2550  IS  7SK 
.5  3427  16  7K 

a  4000  I7K 

6  4300  SDK  1 


1  waM  an#  paraaat  talarawea  WW4  ar  Eowal  4U  aa 

061  3,39  20  270  2000  7000  SOK 

I  01  5  1  24  its  2100  4000  StK 

3.55  5.11  55  1250  3300  9000  tOK 

SM  13  M  1750  6000  lOK 

1  watt  on#  para  ant  talaranM  WW4  ar  Emial  Ml  aa. 

lOOK  lltK  ISOE  240K  StOK  lOOK  tOOK 

120K  150E 

1  aran  WWt  ar  Eowal  ttd  aa. 

t4K-S%  SStK-1%  64SK-1%  70eE-l%  1  Bwa-t% 

1  MEGOHM  1  WATT  1%  $1.50 
TYPE  "J"  POTENTIOMETERS 

Olwnt  Shalt  ,  Ohww  Shalt  Ohma  Shall 

100 . 9S»  2.6K . 88  I  lOOK . 7/16 

ISO . 88  S.0R .  M  lOOK . as 

IM . 88*  4.0E .  M  2S0K . |/0 


UO-Ot/U  S  At 

UO-M/U  LU 
UO-IOS/U  At 
UG-IOS/U  .M 
UO-ie4/U  L4t 
UO-IOS/U  LM 
UG-I06/U  Al 
UO-I07B/U  2.7t 
UG-146/U  LN 
UO-I67/U  1.71 
UO-ITI/U  A2 
UO-I76/U  A2 
UO-ltS/U  At 
Ur,-I96A)  LM 
ITO-20S/U  .U 
UO-t24AJ  LU 
UG-255/U  IAS 
UG-260/U  .55 

UG-26I/U  LU 
UG-261/U  LU 
UO-27S/U  L45 
UO-274AJ  2At 
UG-290AI  .U 
UO-291AI  .M 
UG-306AI  2.U 
UG-4U/U  1A5 
UO-499AJ  1A5 
UO-61S/U  1.35 


Shall 

Ohma 

than 

100 ... . 

a.  88* 

S.tR.... 

.  88 

ISO.... 

a.  8S 

S.0R.... 

ISO. ..a 

a.  BS* 

1  4.eR _ 

MO... 

..  1/4 

1  ISR . 

1.0Ke.. 

..  9  Id 

2SR . 

1.5K... 

..  S  16 

75R.... 

.  88 

I.OK. .. 

..  1/4 

lOOR... 

.  H 

250K . as 

l.tMaa...  1/4 

$1.25  EACH 


NEW  COAXIAL  CABLES  Jon  opprovad 

Price  par  Priaa  par 

IMt  ft.  UM  It. 

RGSAT* .  514t.W  RGSS/U* .  UW.M 

RG4/U .  lt4.M  RO  22 .  2U.W 

RG7AI* .  H.M  RG  34/U .  t7LU 

RGtAI* .  Ut.M  RG  14/U .  475 At 

R09/U« .  2U.M  RO  29AI* .  StAt 

RG9A/U .  27SAt  RG  54AI* .  SMAt 

RGIO/U .  lUAt  RO  U/U .  Nt.M 

RGII/U* .  UtAt  RG  41/U* .  BSAt 

RGIIA/U* .  UtAt  RG  S4A/U .  t7At 

RG  llAJ .  25tAt  RG  SS/TT* .  UtAt 

RO  IS/U* .  UtAt  RG  57AT9 .  52S.M 

RG  IT/U .  tN.H  RG54/U* .  MAt 

RO  ISA) .  MAM  IIG  S5A/U* .  U.M 

RG  I9A7 .  USOAt  RG  tOAl* .  5SAt 

RG  lOA’ .  USAM  RGStAT* . *  7S.M 

RG.'Sl/U* .  UAM  RO  77/U* .  1M.N 

Add  55  %  for  ordara  Iraa  than  500  fart. 

*  No  winiwow  ordar — otbor  250  minlmiiBi. 

NEW  RS-tAI  UaiaMtod  IW  Ft  CaH-.lMalal  SAN  I 


Ui  taraw-drbrar  alaL  $1.25  EACH 

»i  tpMt  laahlwa  hwahhag. _ pi.Aj  w*99.ri 

TYPE  "JJ"  POTENTIOMETERS 
Ohma  Shalt  i  Ohma  Mull  .  Ohma  Shaft 

lOK-lOK..  A  SOK-IOK..  Ht  90R-SK...  K 
ISK-ISK..  dS  '  tWithawhcb. 

_ PRICE— $2.S0  EACH _ 

High  Currant  Filomant  Trontformar 

Aaiartran  typa  W  Prt.  105-115  V.  50  cy.  1  PTiaaa  B<w. 
SV.  IM  ampo.— .97  KVA  35  KV.  RMS  Inaul.  Teat  TxlOx 
II;  Wt.  80  Ibt.  Ideal  For  Uaa  Aa  Are  Welder. 

SPECIAL  tZt.SO  aa. 
Kaayaa  8-I4S40  8.C.  #1EM4S-107S  Pel.  105-125  V  M 

Cr.  flee.  5V.  115  Ampt . 519.60  aa. 

kanyon  S- 13377  8.C.  »tZfl94S-7  Prt.  115  V.  OO^CxJSoo. 
5V.  50  Ampa . . 515.55  an. 

RAYTHEON  PLATE  TRANSFORMER 

TYPE  UBSSSA 

PRI.  I10V/MOV/440V/60  cy.  ^  ^  ^ 

SEC  #1  800V  (t  4  AMPS.  SBC.  *1  SOOV  M  <  AMPR. 
1780  RMS  TEST.  0%'x9%'x8%'  HIGH...  95 


Chokt 
10  hy 
400  MA 
90  OHMS 
HERMETICALLY 
SEALED 


$4.88 


2J1G1  SELSYNS  $8.50  JHjjA 

400  CYCLE  BRAND  NEW  vSV 

400  CYCLE  INVERTERS 

Lalond  Eltctric  Co. 

*10800  In:  W-tt  V.D.C.,  01  A.  8000  KP.M.  Out!  116V, 
400  Cyc.  1  pbaae,  1500  V.A.  M  PF . $uM 

minimum  Ordara  $3  Cat  aa  ear  Malllaf  Lift 


SEARCHLIGHT  SECTION 


AIRCRAFT  SOLENIHO  CONTACTORS 


ARC  3  & 
ARC  5 
RELAYS 


1 8  to  29  VDC  Double  Moke  Contacts 


25-Aiii*  CMtMti  Continuauc 

10- Ant  S«rf«;  SPOT:  8»m. 

SM-32I83D;  IM  ohm;  6.S  oi 
appro. 

OparSion  3442S  (BS)  «R375 
«  SI.M 

GaarSlan  33S57  (B2A>  SR37S 
»2.25 

G.  E.  CR273IAI02AI0  (B2A) 

fB377  . »25 

Stnthara  Dona  SIHXXIM 

(B2A)  »Ra78  . 12.25 

Cottar  Hammor  6041 HSOA 

(Bl)  «RS78  . tl.PS 

Soraro  "D”  Claaa  9350  (BSA) 

»R3S0  . 52.25 

RBM  B2A  «R381 . *2.25 

Want  LooaarO  B2  «38S  M.95 

RBM  B2  «.383 . 51.93 

Alloo  BraOlmr  B2A  »K384 
S2.95 

Loach  I227>24  (B2A)  OII.38.'! 


CUTLER-HAMMER 

AIRCRArr  ft  COAAAAIRCIAL 
D-C  CONTACTORS 


23025  RBM  45VDC:  BPDT;  1000  ohaa:  0  aao: 

55251  <K40a.  K405)  Toloohron:  t4VOC:  BP»r:  n.a 

(lA):  too  ohm:  *»I74. . „ . . . . 

55540  (K203)  Prlao:  J4VDC:  SPOT  B.O..  (lAI:  tOO 

ohm-  #K170  . 11.25 

55542  (K20t.  K2I5)  Toloohrao:  I4VT)C:  (1A’«  ;(1C) : 
300  ohm;  AnU-CapocIty  Aima:  Low  Loan  BakrIIU 

InaulaUoo;  #R17l  .  .11.75 

55470  (KlOt)  Clara:  tj  S4VDC:  Co  Altai  Ant^a 

RoUi;  BPDT  (1C);  r5  ohma:  #RU1 . 50.00 

55020  (KIOO.  Klioi  Cook:  14VDC;  (lA.  1C):  500 

ohm:  Crramtc  iBculatlon:  ORIOT . 51.75 

55525  (KI07)  B.  t.:  IlVDC;  6P8T  ■.».  (OA’a):  IM 

ohm:  «R4S6  . 52.00 

55031  (Kt00>  Cook;  1I-14VDC:  (SA'a.  tCa):  150 

ohm:  ORtOS  . ........^.51.95 

55505  (KI05)  G.  I.:  15-14VDC;  Raolad  Ptu|-ln- 

RoUp:  spot  (1C);  5500  ohm:  5R419 . T54.t6 

55505  (KI02)  G.  t.;  It-tOVDC;  DPUT  B.O.  (SA); 

380  ohm;  #11345  . 51  75 

55030  <K40t)  G.  I.:  14TDC;  BPDT;  350  ohm; 

*H403  .  51.50 

55037  (K40I.  K402)  G.  t.:  tOVDC;  Doable  Make 

(3Al:  300  ohm:  «R10tO . 01.35 

55037  <K40I.  K4e2)  RB5I:  Bmm  aa  ORIOOG: 

«R108R  . 51.50 

55037  (K40I.  KOOt)  AHM:  BAma  aa  «R105O: 

•  R108  . 51.75 

23012-0  RBM;  t4TDC:  BPDT:  550  ohmo;  OR171 

51.50 

0305  ARC:  lt-t4TIX!;  8P8T  ■.&  IIAI.  10  Am# 
Contaru:  300  ohm;  #11313 . ...tt.OO 

7251  ARC;  14V1K;;  BPDT;  (1C):  500  ohm;  OR4O0 

51  SO 

7252  ARC;  S4TT)C:  DPOT  0.0.  (SA);  500  ohm;  #RS54 

51.50 

7735  ARC:  S4TDC;  Antenna  Retap;  BPDT  (1C):  300 
ohm:  #R709  . 13.95 


AAF  COIL  CONTACTS 
or  Volu  CIr-  Stock  Price 
C-H  No.  NAF  D£.  Ohma  cull  Aima  No.  Eo. 
0M1H2A  no  34  100  8PST  oj  R298  2M 

a041H2B  BSA  34  100  BP8T  SO  R34  2.78 

6041HRA  -  24  100  8P8T  SO  R3)»  2.75 

8IM1H12A  -  34  55  SPST  100  R431  8J0 

6041H17C  B4  34  05  BP8T  300  R389  4.IS 

6041H35A  A3  13  17  BP8T  300  R131  « 

6041H80A  -  13  17  DPBT  SO  R3S0  SJO 

0041H84A  -  34  100  BPDT  SO  R3W  3J6 

0O41HO0A  B2  34  150  BP8T  25  R391  1.56 

6041H01A  D1  34  SO  SPST  300  R203  4.56 

004tH63B  -  34  SO  SPST  100  R383  8.66 

8041H76A/BSB 

\I204~1  18-26  ISO  BP8T  SO  R264  SJO 
6041H61A/B7B 

'  \l304-3  18-36  66  SPST  300  R38S  4J6 

6041H84A  -  13  36  No  ContaeM  RSOS  1.78 

6041H136A  B8  10-24  10  6P8T  300  R130  4.66 

e041H168A  —  13  36  8P8T  SO  R438  2.76 

a041Hia6A  33SO-3  34  100  SPST  SO  R397  3.68 

5606H2B  -  34  3S  SPST  SO  R300  t6.6e 


TOO.Amp  Cantacta.  Co 
•■'lA 

SPEC.  94-32324C:  AN.  I 

70  ohma 

Soaaro  “D”  B4  #R388. 


Aatelito  B4  #R174 . { 

Aatalito  B4A  #IU87 _ 5 

Cattar  Hammor  604INI7C: 
#R3«8 . f 


S^Amp  Contaeta;  Cantinaoua: 
IOO-Am  Sarn;  8P8T:  Spec. 
»94.3^|.B;  100  ohm 
Allan  BraOloy  X9l4lt  IB5AI 

#R105 . 12.  JO 

Hart  692R4  (BSA)  #R389 

12  so 

Sevara  “0”  BSA  #R25..t2!50 
Catlar  Hammor  6(MIH2A  (B.5i 

#R390  . 12.00 

Catlar  Hammor  1041 H2B 

(BSA)  #1U4  . 12.50 

Catlar  Hammor  M4IH79A 
(1304-1  or  B5B)  #R394  53.50 
Loach  7004-275  (1304-1  or 
BSB)  #BS01  . 53.50 


MAGNECON 
^  CONTACTORS 

200  Amp  Contacts  SPST,  Double  Moke 

Haldint  Carront  Aatamatioally  Cat  by  00% 

SOSSSl-S.  80VDC,  14  ohm  Start.  140  ohm 

Hold.  #R68t  . t4JS 

S05SS1-5,  71  VDC.  10  Ohm  Start,  400  ohm 

Hold.  #RttO . $sje 

3MtSl-4,  130VD<^  300  ohm  Start,  3006  ohm 
Hold.  #RStl . $8.56 


OTHER 

CONTACTORS 


COIL  CONTACTS 
VoRa  6leck  Prico 

NNfar.  ftNo.  0.0.  Ohma  CIrtaR  Amoa  No.  b 
RBUr 116061  34  163  SPST  60  R7IS  2.60 

RBM  117061  34  10  SPST  60  R7I6  2J0 

RBM  1200G3  33  178  SPST  60  R717  2J0 

RBM  116083  33  373  SPST  60  R718  2J0 

RBMBN6  34  iOO  SPST  60  R334  2J0 

Quirdlan  76733  34  66  BPDT  60  R13I  1.06 

OuMdlMi  S4I1B  34  aa  3i34  tiSPDT  fti76  R333  6.66 


lOO-Amp  Cantacta;  Cantina- 
aaa;  Spec.  54.32352;  SPST 
Allan  Bradley  X95S45:  65 
ohm:  Identlrml  to  NAP  1504-3 
(A-BX9539S)  except  cod  eoo- 
neetlon  acrewa  intarted  ; 
#R606  .  54.25 


LEACH  CONTACTORS 


AAF  COIL  CONTACTS 
Loach  ar  VoRp  Cir-  Sim*  Prico 

No.  NAF  oi:.  Ohmo  cuR  Aiiipa  No.  Co. 

1227-24  B2A  10-»  100  SPST  15  R386  2J8 

Stow  Mikt 

20M-147  B9  ISO  SPOT  15  R3S  Z2B 

6023CQ17  -  34  100  SPOT  60  R383  SJO 

8010  -  12  7  SPST  00  R700  3J6 

B030CSP  -  13  36  SPST  60  RI38  2.16 

S031LA  -  13  35  SPST  100  R707  3J0 

8036  -  12  7  SPST  60  R71S  3.60 

6038CS  -  12  38  SPST  60  R714  3.50 

8038-3  -  13  7  SPST  60  R708  IJO 

8037  -  13  36  SPST  80  R706  SJO 

6060  -  34  36  SPST  40  R70I  3J0 

aOSIQMl  -  14  40  SPST  65  R70B  3J0 

8063SM  -  34  10  BPDT  100  R713  4J0 

6066  -  34  26  8P8T  40  R704  3J0 

6067  -  34  106  BPST  80  R706  3J0 

8088  -  24  to  BPST  200  R706  7.66 

6068CDWQ17—  34  140  BPST  200  R7I0  7.66 

6066-1017 -  34  10  BPST  300  R711  7J6 

7064-12C  -  13  40  BPST  76  R7(B  SJO 

7084-278  /NAFI204-I 

\B6B  16-30  100  SPST  80  R351  UO 

7210-24  B8  18-30  66  SPST  300  R603  3.66 


200-Am  Caataata;  Cantina- 
aat:  lOO-Amp  Saria 
Aitpw,  HAH  35166;  Spre. 
94-51353;  BPST;  B7A:  10/110 

ohm;  SKStO  . M.96 

Gpardlan  (204-3;  10/110  ohm; 

#B311  . nj.N 

Allaa  Bradley  X953S0;  NAP 
1104-3;  80  ohma:  #R32S  $4.05 


Electrical  Latching  ^  * 

CR27t2B118A3  34  180  SPST  60  R3SI*  2J6 

Q.E. 

CR27t20118W2  12  30  SPST  MO  R719  6Ji 

Q.E. 

CR2800-3S4AI  64  60  SPST  600  S710  M6 

O.E. 

CR66IIK100At  24  340  IB;  lA  16  Rill  t.N 

3  Switehettae;  extra  loaf  throw 
O.E.M2tJ682-1  10-13  30  No  Caataata  RI67  1JI 
EPC0S470  13  38  SPST  50  RISS  IJO 

A-IX86382  34  40  SPST  100  R713  SJO 

Autallla  13  17  BPST  60  R74  2J0 

Allied  AN1332  34  178  8PBT  76  R436  3.66 

Allied  AN1328  6  14.3  SPST  76  R71I  4J0 


TW-Amp  Caataata,  lOOO-Amp 
Sarpa;  10  ahm  8.28VDC;  In- 
tarmlttant  Oaty;  Spaa.  32424; 
SPST 

Aatallta  B8;  #R138 . 52.95 

Gaardlan  34000  SR129.  . 53.95 
Hart  694RI5A  # BOOl ... 53.50 
Catlar  Hammer  8(MIHt5AA 

#R130  .  54.95 

Laaah  7210-24  «ROOS...5i95 


ll-Amp  Indaethm;  SPOT: 
Tima  Delay  0.050  tea  (alow 
make);  Spaa.  #32429:  ISO 
ahmi  7'/}  az  laprax 
Laaah  2080-147  #R.323.  .52.25 
Gaardlan  34404  #li334  .  52.25 


ACCESSORIES  FOR 
TELEPHONE  TYPE  RELAYS 

Chn  CRl  Uoldad  Baknlitt  Cap*  F>  Rl.... 
CUia  BR3  Loac  Relay  Brtakpt  |BR3.... 
Cloia  BR4  ShcrlRafav  Biackpt  #BR4.... 


2()0-Amp  Cantaeta;  lt-2 
Spac.  94-32153;  SPST 
Eclipaa  CI-73II0-52I-I 
ohm;  #R325  . 


CARBON  MONOXIDE  DETECTON  SI6NAL  ASSEMBLY 


200-Amp  Cantacta:  5-28V  DC 
Intprmlttant  Doty 
Bpae.  #94-31181;  BPST; 
BcUpta  D1 -60198-515-3;  8 

ohmn:  #R1S0  . $4.05 

Cottar  Hammpr  1041  HOI  A;  M) 
ohma:  #R301  . 54.05 


MINE  SAFETY  APPLIANCES  CO.  Type  K-1  and  KI  N— Manufoc 
turer'i  Port  No.  SK  1557  and  SK  1557-1— Spec.  No.  27493 

NEW!  REG.  PRICE  $300 

3900  each 


1204-1  (B5B);  50-Amp  Caa- 
taeta:  Saac.  560a;  SPfT 
Cottar  Hammer  0041 H75A;  150 

ohma;  #l<Sm  . OT.SO 

Laaah  70C4-27t;  liO  ohnu: 
#R33«  . 53.50 


12*4-3  (BOB)  lOt-Amp  Caa- 
taata:  Spaa.  SOta;  SPST 
Allan  Bradiny  X9539S;  05 

ohnu:  Idnnttcal  to  BOB  (A-B 
X05545)  except  ooll  ennneetln# 
•orawa  tnrert^:  #KSS7  t4.n 
1204-3  (B7B)  200-Ama  Caa- 
taeta:  tpaa.  M55ta:  SPST 
Allaa  B^lay  XM35t:  00 

ohma;  #R339 . $4.01 

Cattar  Hammar  0041 H5IA:  05 

ohma:  SIUM  . 54.05 

III5I-I:  25-Ami  Caataata: 
iaaa.  SSID:  SPST 
SnthaiT  Oaaa  CXISSS; 
14VDC:  540  ohma;  #R604 
52.00 


TERM5>-An  orlaat  F.O.B.  Oar  Ptaat. 
Nat  10  Daya;  All  (Mhara  namittaam 

Ordara  Uadw 
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BOX  356  X  EAST  PASADENA  STATION  •  PASADENA  8,  CAIIEORNIA 


^  ALNICO  FIELD  MOTORS 

'  (Approx,  size  ovorall  .  .  . 

3%“  X  1  diameter) 

DELCO  TYPE  «S06M0et 
37.3  volts  DC;  330  RPU 

$1«.M 

PM  Motors  DelroTjrpe  «5«««S71:  37.3  volts; 
DC  AIntco  Field;  10,000  r.p.m. ;  dimensions 
1'  X  1"  X  2"  lone;  shaft  extension  33'  diam¬ 
eter  0.135' . flS.#© 

PIONEER  GYRO  FLUX  GATE  AMPLIFIER 
Type  1207ft-l-A,  complete  with  tubes 

$31.50  ett. 

AC  CONTROL  MOTOR 

A.  C.  SYNCHRONOUS  MOTOR  Type  RBC 
3305;  Volts  113;  Cycles  50;  RPM  3;  Mfr 
HOL.TZER  CABOT  ELECT.  Approx,  size: 
2H'  X  233'  X  2H’ . $I6.00*o. 

400  CYCLE  MOTORS 

PIONEER:  TYPE  CK5  3  Phase;  400  cycles' 
$35.00  CA. 

EASTERN  AIR  DEVICES  TYPE  J4BA:  113 
V;  O.IA;  7000  r.p.m.  Sincle  phase  400  cycle 
SlIAOem. 

AIRE8EARCH:  113V;  400  CPS;  Slnxle 

phase  4300  RPM;  1.4  smp;  Torque  4.5  In. 

oz.;  HP  .03 .  $10.00  ea. 

EASTERN  AIR  DEVICES  TYPE  JMOR: 
200  VAC;  1  smp;  3  phase;  400  cycles, 

5000  RPM .  $13.50  eis. 

F-AKTERN  AIR  DEVICES,  TYPE  dSIBi 
115  V.  400-1200  Cycle.  Sincle  Phsse 

_  $I3A0<«. 

.\IRESEARCH;  AC  Induction.  200  V;  3 
Phase,  400  Cycle,  2  H.P.;  11,000  RPM; 

8  amps .  .  $10.50  !>•. 

AIREARCH:  AC  Induction.  200  V;  3 
Phaae,  400  Cycle,  13  H.P.  5300  RPM; 

1.5  amps . $35.00 

Electric  Motor:  PNT — 1400— Al— lA  Serial 
No.  207,  208  V.,  400  Cycles,  3  phase  Kearfott 
Co..  Inc . $l1JI0e«. 

SERVO  MOTOR  10047.2-A;  2  Phooe; 
400  Cycle,  with  40-1  Reduction  Gear 

SMALL  DC  MOTORS 

DEIX'O  #5012000:  27.5  VDC;  11.75  rpm 

$15.00 

DEIA?0  #5005150;  constant  speed;  27  VI>C: 
140  RPM;  built-in  reduction  eears  and 

covernor  .  . $11.50  rst. 

S.  OSTER:  series  reversible  motor:  l/30th 
HP.;  10.000  RPM;  27*3  VDC;  2  amps; 
SPERRY  #800060;  approx,  size  133'  z  ,3  34' 
$7.50  eft. 

( Approx,  size - 4'  Ions  x  1  33'  dial.) 

(ieneral  Electric  Type  6.\BI0AJS1;  27  volts. 
DC;  6  amps.  8  oz.  inches  torque;  250  RPM. 
shunt  wound;  4  leads;  reversible.  .$15.00  ee. 
OenrnU  Electric.  Mod.  BBAlOFJtl:  12  os. 
Inches  torque.  12  DC,  50  RPM,  1.02  smp. 

$15.00  ee. 

General  Electric  Type  6BAIOAJ53C:  27 
volts,  DC;  5  amps.  8  os.  Inches  torque; 
143  RPM;  shunt  wound;  4  leads;  reversible 
$15  $0 

GENERAL  EI.ECTRIC  DC  MOTOR ‘  Mod. 
3BA10AJ54,  150  r.p.m.;  53  amp;  12  oz.-in. 

torque;  27V  DC . $10.05  ea. 

334  H.P.  MOTOR— Mfg;.  LEECE-NEVILLB 
Co;  Type  1434-MO;  24VDC;  4000  RPM;  100 
*n>p . $35.00 


INVERTERS 


Bendix-Ecllpse  Aviation;  Type  I***.-  • 

Counter-clockwlae  rotation.  S^ed  3306-4300 
RPM;  31.3  VDC  9  13  A.  A.  Two-Brush  ball 
bsarlnc  Kenerator  suitable  for  any  applica¬ 
tion  wlicra  38  volt  output  is  required.  Field 
and  armature  tape  for  adjustment  of  volt- 
asa  from  13  to  28  volts . NEW  $15.00 

G.  E.  GENERATORS 

General  Electric  Type  3- 
ASB-11JJ3;  400  cycles 
out 

ampa;  3,000  rpm. ;  size  8' 
long  X  5' dia... $00.50 ca. 


10563  LELAND  ELECTRIC 

Output:  113  VAC;  400  cycle;  3-phaae 
115  VA;  73  PF.  Input:  38.3  VDC;  11 
amp . $00.50  ea 


PIONEER  12126  I 

OUTPUT:  10  VAC;  lOV  AMP;  FREQ  400  I 
cycle;  3-pha8e  .50  P.F.  INPUT:  28  VDC:  1.23  • 

AMPS . $30.06  ea.  I 

PIONEER  12117  I 

OUTPUT:  26  volts;  400  cycles;  6  volt  am-  j 
pares,  1-Pbase  INPUT:  24  VDC;  1  amp.  j 
$25dK>ea.  | 

ALTERNATOR,  CARTER  | 

Mfg.  Carter  Motor  Co.;  OUTPUT:  7  VAC;  j 
0.7  amp.;  558  cycles,  and  2(3  VDC.  200  amps.  I 
INPUT;  25.3  VDC;  10.3  amps;  5300  rpm.  I 

$40A0  ea  ' 

PE  218  LELAND  ELECTRIC  '  I 

Output:  113  VAC;  Single  Phase;  PF  80;  I 
880/308  cycle  1300  VA.  INPUT:  23-28  VDC;  • 
82  amps;  8000  RPM;  Exc.  Volts  27.3.  I 
BRAND  NEW . $80.05  eu.  | 

PE  109  LELAND  ELECTRIC 

Output:  113  VAC,  4(0  eye.;  single  phase;  | 
1.33  amp.;  8000  KPM ;  Input:  13.3  VDC;  | 

38  amp . $60.60  ■ 

MG-0-7S  ONAN 

Navy  Typo  PU/11  .  .  .  4>utput:  115  VAC;  I 
480  eye.;  single  phase;  3.8  amp  and  28  VDC  I 
9  3.8  amp.  Input:  113/230  VAC;  30  eye.;  ! 
•Ingle  phase . $335.(<0  | 

MG  153  HOLTZER-CABOT  | 

Input:  24  V,  IK%  62  amps;  Output  :116  volts  ■ 
~-40U  cycles.  3-phase,  760  VA.  and  26  Volt—  I 
400  cycle,  260  VA.  Voitase  and  frequency  I 
regulated  . $$6.0Gea.  , 

PIONEER  12130-3-B  I 

Output:  123.3  VAC;  1.13  amps.  400  cycle  | 
single  phase,  141  VA.  Input:  20-30  VD(^  | 
18-12  ampa.  Voltage  and  trequency  regu-  I 
tated  . $80J)Oea.  I 

12116-2-A  PIONEER 

Output:  115  VAC;  400  eye.;  single  phase;  J 
43  amp.  Input:  24  VDC  3  amp — .OOO.OOeu.  | 

10285  LELAND  ELECTRIC  | 

Output:  116  Volts  AC.  760  V.A.,  3  phase.  • 
400  cycle.  .90  1*K,  and  26  volts,  60  amps,  I 
single  phase,  400  cycle,  .40  PF.  Input:  27.6  I* 
VI^,  €0  amps.  cont.  duly.  6000  HPM.  Volt-  ! 
age  and  Frequency  regulated . $195.00  | 

10486  LELAND  ELECTRIC  I 

Output:  116  VAC;  400  Cycle;  3-phase;  173  ■ 
VA;  .80  I’K.  Input:  27.3  DC;  12.5  amp;  Cont.  I 
Duty . $00.00  eu.  I 

PIONEER  10042-1 -A 

DC  INPUT  14  Volta;  OUTPUT:  110  VolU;  j 
400  Cycle  1-Phase;  30  Watt . $00.0$  | 

94-32270-A  LELAND  ELECTRIC  I 

Output:  115  Volta;  190  VA;  Slngls  Phase;  , 
400  Cycle;  .80  PF.  and  25  Volta;  50  VA;  I 

400  Cycle;  .40  PF.  Input:  27.3  Volte  DC;  I 

18  ampe;  cont.  duty,  voltage  and  freq.  regii-  J 
ated . $$5  00  | 


SINE-C05INE  GENERAT0R5 

(Husidvera) 

INehi  Type  F/B48-0  (SIngts  Phaae  Rotor). 
Two  stator  windings  80*  apart,  provides  two 
outputs  equal  to  the  sine  and  cosine  of  the 
angular  rotor  diaplacsment.  Input  voltage 

113  volts,  400  cycle . $80.00  e<8. 

Diehl  Type  rPR-48-I  same  aa  FJB-41-8  ex¬ 
cept  It  supplies  maximum  stator  voltage  of 
220  volts  with  113  volts  applied  to  rotor. 

$25.00  eu. 

Armu  Resolver  Type  218014;  equal  In  alxa  to 
stsc  3  synchro;  81-60  cycle;  aingle  phaae  pri¬ 
mary,  2  phase  secondary . $70.Sa 

VOLTAGE  GENERAT0R5  (RATE) 

ALNICO  MIDGET  D.C.  VOLTAGE  GENER¬ 
ATOR  Type  B-I5-D . $17.50 

ALNirO  MIDOICT  D.C.  VOLTAGE  GENER¬ 
ATOR  Type  l<-44-D  . $11.50 

A.C.  OENERATOR:  57  V.,  20  Cyc..  2-Phaa«. 
.015  Amps.  Type  PM-1,  1200  R.P.M ..  .$16.00 
SYNCHRONOUS  _ 

SILSYNS 

110  volt,  50  cycle, 

brass  cased,  approx.  H  fj[  1 

4'  dla.  X  5'  long.  'Mil  .  j 

Mfg.  by  Diehl  and  RtS' 

Bendix. 

Quautlties  Available.  RES’ 

REPEATEHR  . $20.00  ea. 

TRANHMITTERS  . $20.00  ai8. 

AUT05YN  MOTOR  TYRE  1 

115  VAOt  80  cycle;  1-phese;  DR.  #  CB  4878 
Foot  Mounted;  Mfg.  Bendix  Aviation  Oorp. 

K2JI0  ea. 

5EL5YN  GENERATOR 

General  Electric  MOD.  1J13M1;  113-57.3 

Volts  400  Cycle .  . $22.50  ea. 

5YNCHR0S 

AUTOSYN  MTR.  HOLIdtMAN  Type  #403; 

It  VAC;  50  cycle;  single  phaae . ^2.60 

AUTOBYN  SITR.  BENDIX  Type  #851;  82 

VAC;  50  cycle;  aingle  phase . $22J)0 

SYNCHRO  TRANKMITTER.  KEARFOTT 
Type  R-212-1A-A  Rotor:  26  Volts;  single 
phaae;  Btator;  11.8  Volts;  I-phaae;  400 

cycle . $25.00 

lilCROHYN  UNIT.  Type  1C-006-A. .  .$85.00 
IF  Special  Repeater  (113V-400  Cy.) 

$15.00  ea. 

8JIF  8  Generator  (115-400  cyc.) .  .$10.00  ea. 
5CT  Control  Transformer:  (0-30  Volt;  80 

CY.  . $50.00  m. 

5F  Motor  (118/80Volt — 60  rye.) . $50.00 

SO  Generator  (116/(0  v. — 10  cy.) .  .$50.00  ea. 
S/DG  IRSerentlal  Generator  ((0-(4  volts — 

400  cvc.)  . . $80.00  ea. 

TRANSMITTER,  BENDIX  r-75248(  113 

Volt,  80  Cycle . $25.00  ea. 

IMIferentlal — C-78t48;  115  V.,  50  Cy...$5.00 

6N  MOTOR  (113  Volla/60  Cycle) . $22.50 

RBPRATER,  BENDIX  C-7S4IO;  113  Volt, 

*0  Ci^le  . . $87.60  ea. 

REPEATER,  AC  aynchronoua  116  V.,  80 


PIONEER  AUTOSYNS 

AT-1 . 26  Volt — 100  Cycle... 

AT-5 . 25  Volt — 400  Cycle... 

AY27D  . 

AY5 — 26  Volt — 400  cyc . 

AY30D— 26  Volt — 400  cyc . 1 

AY14D  . 

AY34 . 

AV20 — 25  Volt— 400  cyc . ! 


excited . $20.05 

MICROPOSITIONER 

Barber  Colmun  .YYI.Z  218.7-1  Polarised  D.C. 
Relay:  Double  Coll  Differential  aenattive, 
Alnico  P.  M.  Polarized  fleld.  24V  contacts; 
.5  amps;  28  V.  Used  for  remote  positioning, 
■ynchronlzlng,  control,  etc . $12.60  ea. 


PORTABLE  GAMMA  SURVEY  METER 

•  Model  247B:  For  detect¬ 
ing  and  measuring  blgh- 
^  er  Intensities  of  Gamma 
E  radiations  while  ob- 
■  laining  discrimination 
B  agalnat  other  radiations. 
H  Kange  switch  permits  se- 
H  lection  on  scales  of  zero 
■  to  30.  zero  to  300,  zero 
H  to  3000,  and  zero  to  30,- 
H  000  milliroetgens/hour 
H  (MR/HR).  Entirely  aelf- 
"  contained,  the  unit  con¬ 
sists  of  a  watertight  aluminum  case  with 
sealed  detector  assembly.  hermetically 
sealed  meter,  vacuum  tubes  abd  circuit  com¬ 
ponents  with  power  supply  of  1-45V  dry  bat¬ 
tery  and  1-300V  dry  battery.  Dimensiona  are 
10-45"  wide:  12-59/64"  high;  weight  12-45" 
lbs.  Incl.  batteries.  Mfg.  VIctoreen  Instru¬ 
ment  Co.  Original  A.E.C.  coat  over  8200.  Buy 
It  at  a  tremandous  savings. 

Bmml  New . $M.OO 


/mmeeffote  De/frery 

AU  EQUIPMENT  FULLY  GUARANTEED 


...26  Volt — 100 

t.'ycle . 

..$«.$5 

_ 25  Volt — 400 

Cycle . 

.  .$7.95 

.$12.50 

4n 


Wont  more  inforimition?  U>c  pozt  cord  ea  lost  page. 
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A  LEADING  SUPPLIER  OF  ELECTRONIC  S  AIRCRAFT  EQUIPMENT 


SYNCHRONOUS 

MOTORS 

110  Vt.  60  Cycle 

HAYDON  TYPI  1*00.  1/240  RPM 
HAYOON  TYPI  1*00.  1/«0  RPM 
HAYDON  TYPI  1*00,  4/S  RPM 
HAYDON  TYPI  1*00,  1  RPM 
HAYDON  TYPI  1*00.  1  1/S  RPM 
TILICHRON  TYPI  IS,  2  RPM 
TILICHRON  TYPI  RC,  *0  RPM 

HOLTIR  CABOT,  TYPI  RBC  2S0S,  2  RPM, 
*0  •!.  1  M.  terqiM. 

SERVO  MOTORS 

PIONIIR  TYPI  CK1,  2  *  400  CYCLI 

PIONIIR  TYPI  10047-2^,  2  *,  400  CYCLI, 
wlHi  40:1  redHction  fcor. 


D.  C.  MOTORS 

BODINI  NFHC-12,  27  VTS.,  flev«r*er  cm- 
trolM,  coratont  to««4  3*00  RPM,  1/2* 
HP. 

DILCO  TYPI  S0*B7S0,  27  VTS.,  1*0  RPM, 
beiH  In  broke. 

OUMORI,  TYPI  IIY2PB,  24  VTS.,  S  AMP., 
.OS  HP.,  200  RPM. 

GINIRAL  ILICTRIC,  TYPI  SBA10AJ1BD, 
27  VTS.,  110  RPM,  1  es.  1  ft.  tereoe. 

GINIRAL  ILICTRIC,  TYPI  SBA10AJ27C, 
27  VTS.,  2S0  RPM,  B  es.  1  In.  terqoe 

BARBIR  COLMAN  ACTUATOR  TYPI  AYLC 
S0«1,  27  VTS.,  .7  erne.,  1  RPM,  SOO  In. 
Ibt.  torqiie. 

WHITI  ROGIR  ACTUATOR  TYPI  *903,  12 
VT.,  1.2  eme.,  1H  7S  In.  Ibt. 

lerooe. 

AMPLIDYNE  AND  MOTOR 

AMPLIDYNI,  GIN.  ILIC.  SAM2INJ1SA  In- 
eel  27  vtt.,  e»  44  amy.  onteot  *0  vtt.  et 
B.B  enie.,  SSO  wetti. 

MOTOR,  GIN.  ILIC  SBAS0U22,  enoetore 
*0  vtt.  ot  BJ  nnie.,  HeM  27  vtt.  et  2.9 
eniB.  Vi  HP.,  4000  RPM. 

PIONEER  AUTOSYNS 
400  CYCLE 

TYPI  AY1,  AYS,  AYMG,  AY14D,  AY20. 
AY27D,  AY3*D,  AYS4D. 

PIONIIR  AUTOSYN  POSITION. 

INDICATORS  ft  TRANSMITTIRS. 

TYPI  S907-17,  tinole.  In*.  Biol  ■roBeoted 
0  to  2*0*,  2*  vtt.,  400  cycle. 

TYPI  *007-29,  Bool  InB.,  BM  freBooteB 
0  to  2*0*,  2*  vtt.,  400  cyclo. 

TYPI  4SS0-2-A,  Trontmlttor,  2t1  feot  roHo 
2*  vtt.,  400  cyclo. 


INVERTERS 

WINCHAROIR  CORP.  PU  1*/AP,  MGTSO, 
Ineot  24  vtt.  *0  omyt.  ooteott  IIS  vtt., 
400  cycle,  *.S  omf.,  1  eboto. 

HOLTZIR  CABOT,  TYPI  149F,  Moot  24  vtt. 
ot  2*  omfc.,  ooteot  2*  vtt.  ot  2S0  VJL 
onB  IIS  vtt.  ot  SOO  V.A.,  both  400  cyclo, 
1  photo. 

PIONIIR  TYPI  12117,  Inpot  12  vtt.,  outpot 
2*  vtt.  ot  *  VJL,  400  cyclo. 

PIONIIR  TYPI  12117,  Mpot  24  vH.,  ootpot 
2*  vta.  ot  *  VJk.,  400  cyclo. 

WINCHARGIR  CORP.,  PU/7,  MO2S00  Mpot 
24  vtt.  ot  1*0  onip.,  ootpot  IIS  vtt.  ot 
21.*  onip.,  400  cyclo,  1  photo. 

GINIRAL  ILICTRIC,  TYPI  SD21NJSA,  In¬ 
pot  24  vtt.  ot  SS  ompt..  ootpot  IIS  vtt. 
ot  40S  VUk.,  400  cyclo,  1  photo. 

LILAND,  PS  210,  Inpot  24  vti.  ot  90  ontpt. 
ootpot  IIS  vtt.  ot  1.S  K.V.A.,  400  cyclo, 
1  photo. 

LILAND,  TYPI  DJk.  Inpot  2*  vtt.,  ot  12 
onip.  ootpot  IIS  vtt.  ot  IIS  V.A.,  400 
cycle,  2  photo. 


ENGINE  HOUR  METER 

JOHN  W.  HOBBS,  MODIL  MI-277  rooorBt 
time  op  to  1000  hoort,  onB  ropoott, 
opofotot  from  20  to  SO  voHt. 


VOLTAGE  REGULATOR 

LILAND  ILIC.  CO.  TYPI  B,  CARBON  PILI. 
Inpot  21  to  SO  volte  D.C.  ro«olotoB  oot¬ 
pot  IBJS  vtt.  ot  S  omp. 

WSSTSRN  ILIC.  TYPI  BC9S7B,  Inpot  110 
to  120  volte,  400  cyclo.  Ootpot  vorloHon 
0  to  7.2  ohmt  ot  S  to  2.7S  ompt. 

WISTIRN  ILIC.  TRANSTAT,  Inpot  IIS 
vtt.,  400  cyclo  ootpot  oB|otto^  from 
92  to  IIS  vte.,  rotint  J  K.VJL. 

AMSRICAN  TRANS.  CO.,  Tronctot  Inpot 
IIS  vte.,  400  cyclo  ootpot  7S  to  120  vte. 
or  0  to  4S  volte,  rotinp  .72  K.VJL 


SYNCHROS 

1  F  SPICIAL  RSPSATIR  IIS  vte.  400  cyclo. 
2J1F1  OSNIRATOR,  IIS  vte.  400  cyclo. 
2J1F9  6INSRAT0R,  IIS  vte.  400  cycle. 
2J101  CONTROL  TRANSFORMIR  S7.S  vte. 
400  cycle. 

2J1H1  DIFFIRINTIAL  GIN.  S7J/S7J  vte. 
400  cycle. 

SG  GSNSRATOR,  IIS  vte.  *0  cycle. 

SDG  DIFFIRINTIAL  GIN.  90/90  vta.  *0 
cycle. 

SHCT  CONTROL  TRAN.  90/SS  vte.  *0 
cycle. 

SCT  CONTROL  TRAN.  90/9S  vte.  *0  cyclo. 
SSDG  DIFFIRINTIAL  GIN.  90/90  vte.  400 
cycle. 


TACHOMETER  GENERATOR 
&  INDICATOR 

GINIRAL  ILICTRIC,  GIN,  TYPI  ANSSSI-I, 

PoB  moontino  2  photo  vorlohio  frteotney 

ootpot. 

GINIRAL  ILICTRIC.  GIN.  TYPI  ANSS21-2. 
Screw  moontinp  2  photo  vorlohio  Ifo- 
oooncy  ootpot. 

GINIRAL  lUCTRIC,  IND.  BDJISAAA, 
worfct  In  conloncHon  with  obovo  ponoro 
tort,  ronpo  0  to  SSOO  RPM. 


D.  C.  ALNICO  FIELD  MOTOR 

DIIHL  TYPI  FD4-2S,  27  vte.  10,000  RPM. 


GENERAL  ELECTRIC 
D.  C.  SELSYNS 

ITJ9-PAB  TRANSMITTIR  24  VTS. 

BTJ11-  INDICATOR,  BM  0  to  2*0*,  24 
vte. 


RECTIFIER  POWER  SUPPLY 

HAMMITT  ILICTRIC  MFG.  CO.  MODIL 
SPS-120.  Inpot  voltofo  20*  or  220  voHt, 
*0  cycle,  2  photo,  21  ompt.  Ootpot  2* 
volte  ot  ISO  ompt.  contlnooot  Boty,  0 
point  top  twHch,  voHmetor  ommeter, 
thermo  rotot  ell  on  front  ponol. 


MISCELLANEOUS 

PIONIIR  MAGNITIC  AMPLIFIIR  ASSIM- 
BLY  Sotorohio  rooctor  typo,  BctlpnoB  to 
topply  vorlohio  voltopo  to  o  torvo  OMtor 
toch  at  CK1,  CIC2,  CKS  or  10047. 
SPIRRY  AS  CONTROL  UNIT,  port  No. 
*44*2*. 

SPIRRY  AS  AZIMUTH  FOLLOW-UP  AM¬ 
PLIFIIR,  port  No.  *S*0S0. 

SPIRRY  AS  OIRICTIONAL  GYRO,  port  No. 

*S*029,  IIS  vt.  400  cycle,  2  photo. 
SPIRRY  AS  PILOT  DIRICTION  INDICA- 
tOR,  port  No.  *412*2  oonterint  AY  20. 
AUIN  CALCULATOR,  TYPI  Cl,  TURN  ft 
BANK  IND.,  port  No.  21100,  2B  vta. 
D.  C. 

TYPI  Cl,  AUTO-PILOT  FORMATION  STICK, 
port  No.  GIOOOAS. 

Piomn  GYRO  PLUX  GATI  AMPLIFIIR. 
Typo  12070-1-A,  IIS  vt.  400  cycle. 


351  GREAT  NECK  ROAD,  GREAT  NECK.  N  Y 
Telephone  GReat  Neck  4-1147 
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io-Electronic  Values! 


THORDARSON  AUDIO  PASS  PILTIRS 


HEAVY  DUTY  SWITCHES 


RESISTORS 

PRODUCTION  QUANTITIES 

in  stock  of  loft  carbon  and  wire  wound  re- 
littors.  ]/t — 10  watt  siiot,  savings  10 — 25%. 

Large  Quantities  such  as 

Pieces 

ISO,000  220  ebm  H  Watt  20%  IRC 
SOaOOO  100  ohm  1  Watt  10%  IRC 

1.000.000  220  ohm  1  Watt  10%  IRC 

100.000  390  ohm  1  Watt  10^  IRC 

190,000  1000  ohm  1  Watt  10%  IRC 

79,000  9J  megohm  1  Watt  10%  IRC 

100.000  100  ohm  2  Watt  10%  SfCPole 

lOaOOO  4700  ohm  2  Watt  10%  SfCPole 

90.000  2200  ohm  2  Watt  20%  SfCPole 

60.000  470  ohm  4  Watt  W.'W  10' ,  CfRsUI 
90.000  13000  ohm  10  Watt  W/W  19%  CI'Rstat 
Send  us  your  requirements. 


li  II  n  <1  pauM 
800  to  ISOO 
cyrlre  Inpat 
10000  ohma 
—  Output 
SSOOO  Ohms 
Level  lOOB 


No.  6203A 


CUTLER  HAMMER  TYPE  8905K628 

4  Palo  O.T.  Noutral  Cantor  Taaelo  Switch.  Lumi¬ 
nous  Tin— Bat  Handla.  2  Holo  Ms. 

Stack  Price  Cl  OK 

No.  429 1 A  Each 


Stock  No.  T4R500 


THORDSON  BAND 
PASS  FILTERS 

MO  ohms  to  600  ohms 
1700  cyclos  to  3300  cyclci 
Attenuation  23  OB  at  1430 
cyclos  or  so  DC  at  4880  cycles. 

8i*e:  O"  X  SH'  x  5' 

Stock  Price  6 

No.  5897A  Each  4 


TOGGLE  SWITCH 

CUTLER  HAMMER  sa803K$ 

8P8T  BAT  HANDLE.  SINGLE  HOLE 
STOCK  Price 

NO.  6423A  Each 


STANDARD  BRAND  RESISTORS 


SWEEP  CAPACITOR 

t-IO  MMFD.  8wooa  Generator  Caaacitor.  Has 

cylindrical  sliver  elated  rotor,  ceneontria  to  silver 
slated  stator  elates.  Rotor  has  hith  seood  hall 

boarinss.  Complotoly  onclosed  in  moulded  hakelite 
housine.  Ideal  for  motor  driven  sweep  fonoratart 
Stack  Price  C9  AA 

No.  6270A  Each  #A.UV 


100  ohm 
•4  megohm 
820  ohm 
4300  ohm 
30,000  ohm 
62.000  ohm 
300.000  ohm 
12  megohm 
18  megohm 
22  ohwn 
22  ohm 
6800  ohm 
19,000  ohm 


LOW  PASS  FILTER 

500  Ohm  to  300  Ohm.  200  to  2000  Cycles. 
Carps  No.  3ZI89I— 1.2.  P/0  R/I9A— TRC-I 
Stock  Price  C^ 

No.  641 3A  Each 


HIGH  VOLTAGE  TRANSFORMER 

21.000  volt  lOOMA.  Half  Wave  ell  Rllod.  Maloni 
Electric  Co. 

n.**^5.a  r.:s?  $3oo.o( 


PLATE  TRANSFORMER 

Therdarsan  Tru-FIdollty  Plato  Transformer. 
Primary  20S-2IO-220-230-240  VelU  40  Cycle.  Sec¬ 
ondary  3310  V.C.T.  •  .86  Amps.  10.000  Volt  In- 
sulatlon.  Brand  now — limited  guantlty. 

No“*^  r.!sr  $60.00 


HI— VOLTAGE  RESISTORS 

10  meg  MVX-I  1  Watt  19%  IRC 

12  meg  MVX-1  1  Watt  19%  IRC 

19  meg  BBF  1  Watt  19%  RPC 

29  meg  MVX-2  2  Watt  19%  IRC 

200  meg  BBR  3  Watt  19%  RPC 


MIDGET  TYPE  RELAYS 
Automatic  Electric  Type  R-43.  6' 00  ohm  Coils 
Normally  onen  contacts  exeert  as  noted 
Stock  No.  Contsnts  M.  A.  Priea  Each 
102192  9.P.S.T.  2.0  $1.29 

102249  2.P.8.T.*  4.9  1.90 

102264  3.P.S.T.  6.0  2.00 

*  1  Norm,  open-1  Norm,  closed. 

Same  type  and  style  as  above,  but  hat  2t  V.A.C. 
coll.  Intermittent  duty.  Will  operate  on  6  V.O.C. 
Continuous  duty.  Contacts:  8.P.8.T.-N.0.  and 
8.P.D.T. 

Stock  wrieo  Cl 

No.  I02248A  Each  ^ 


FILTER  REACTORS 

9f  1.73  Amps.  Therdarsan  Tru-Fidolity. 
alt  Tost.  10  Ohms  D.C. 

sSoA  $35.00 


TYPE  "J"  POTENTIOMETERS 

300  Ohm— 2  Watt  Typo  J  Pat.  Long  Shaft.  Ve' 
lent  Bushinp.  Campleto  with  Knob. 

Stack  Price  AOC 

No.  A4I23  Each 


Choke.  Therdarsan  Tru-Fidoilty.  10-20 
300  to  90  M.A.  7600  Volt  Toot.  66  Ohms 

liiA  Tsis;  $20.00 


100  ohm  Typo  I  wll 
Scraw-drivor  slot. 
Stack 
No.  4270A 


SCOPE  TRANSFORMERS 

26S0  Volt  •  1.4  M.A.  Socandary.  116  Volt  60 
Cycle  Primary.  Insulated  far  7300  Vaitt.  Open 
strap  meuntinp  3%*  eentars.  Mfp.  by  Thordartan. 
Stock  Price  Cl  kA 

No.  6367A  Each  9  •  .9w 


304TL'sEIMAC  JAN  304TL't 
INDIVIDUALLY  BOXED  S10.9$ 


LAB.  POTENTIOMETERS 

MODEL  260.  6  Watt  20.000  OHM  Laboratory.  Po- 
tontiometor.  Resistance  teloranea  plus  or  minus 
6%.  Five  Sntor  bronxo  wiper.  Bakelito  shaft  H' 
Diam.  X  I'/e*  Lonp. 

Stack  Prioa  C|  CA 

No.  6277A  Each  ▼  • 


RADAR  ANTENNA 

NAVY  TYPE  CBM  66AFT-1  Antenna  As¬ 
sembly.  Port  of  SF-1  Rodor  Equipment, 
has  two  selsyns  115V  60  cycle — MK1 
MOD.  4  type  5G  MFG.  by  Bendix  and 
2-115VDC  fractional  motors,  complete 
assembly  with  cover. 

$150.00  each 


FILAMENT  TRANSFORMER 

20  VOLTS  TAPPED  AT  14  VOLTS  •  20  AMPS. 
PRIMARY  TAPPED  IN  I  VOLT  STEPS  FROM 
210  TO  240  VOLTS  SO-60  CYCLE  8TANC0R 
8816606.  4'  X  S'  X  6*  HIGH. 


MIL— T— 27 

FILAMENT  TRANSFORMER 

PRIMARY:  107.6:  112.6;  117.6;  122.6; 

216  :  226  ;  236  and  241  Volts  66/60  cycla 
SECONDARY;  6.3  Valts  •  6.3  AMPS  and  6.3 
Volts  •  3  AMPS.  Canimla  bushines  with  saldar 
lag  tarmlnals.  Ratad  far  cantlnuaus  duty  undsr 
Mil-T-27.  Class  “A"  Grade  I  saacs.  Harmaticilly 
saaiad  ease.  2ki'  x  3</s’  x  SVe'  hifh. 

Stock  Price  AA 

No.  6284A  Each  ^aD.UU 


Vt  Ih.  spools  el  No. 
vidually  boxed. 

Steck  I 

No.  639IA 


TERMS 


^  Open  Accounts  to  rated  or  Acceptable  I 
I  reference  accounts.  Others  pre-pay-  | 
"  ment  of  25%  deposit  with  order,  bal-  " 
I  ance  C.O.D.  Price  F.O.B.  Chicago  and  | 
•  subject  to  change  without  notice.  Mer-  _ 


Primary  115  Volt  60  Cycla  1600  Iniulotion  Threo  6.4  Volt 
Sacondorlos 

Horlxontal  Half  Shall  Mounting.  2Vi"  x 
2  13/  16“  Mounting  Cantors.  2  13/16“  x 
S%“  Coro  Sixo.  2^"  obov#  Chmis.  Sodor 
Lug  Torminalt— All  Torminalt  Morkod. 


6.3  Veits  a 
6.3  Volts  S 
6.3  Volts  § 

Mtock  No. 
St54A 


■ORDER  TODAY!! 


Price 

Each 


732  South  Sherman  Street 
Chicago  5,  Illinois  . 
Phone:  HArrison  7-5923 


MALLORY 

M200R 

200  ohm  4  watt  Rbooptat 

Steck  326.00 

Ne.  6I37A  per  100 

30^ 

474 


Wont  more  information?  Use  post  cord  on  lost  page. 


October,  1953  — ELECTRONICS 


ELECTRONICRAFT 

INC 

27  MILBURN  ST  BRONXVILLE  8,  N  Y 

PHONE  BRONXVILLE  2-0044 


SEARCHLIGHT  SECTION 


Micr«*Wav« 
Loveia  Fr*^.  Mctar 
375  to  725  MCS 

MndPl  T8- 1I7/U  In  a  compact, 
wir-tintaliMd.  battM7  pow¬ 
ered.  prrciiilaa  Ct  1  lie) 
freoiicncy  meter  which  pro- 
rldcH  uulck.  accurate  read- 

I  (lull  Requlree  a  ftandard 
1.5V  "A"  and  «5V  "B"  hat- 
'ery.  Haa  0.5  Hint,  time 
witch.  Contaiaa  aturdily  oon- 
aructed  H1-"Q"  reaonator 
with  areraie  ‘'Q"  of  SOOO 
wnrkini  directly  Into  detector 
tu^.  Uaee  957,  1j86  and  3114 
Tube*.  Complrta,  new  with 
inat.  book,  probe  and  apare 
kit  of  tutbee.  Lem  betterlee. 


HIGH  VOLTAGE 
OIL  CAFACITOR5 


.001  MFD  50.000V  DC.  .187.10 
.01  MFD  S.OOflVDC..  $2.00 
03  MFD  8.000V  DC..  M.M 
.035  MFD  6fl,OOOV  DC.  .840.00 
.035/  035  MFD  50.000V  DC 

100  00 

.1  MFD  500V  DC.,  f  .00 
.1  MFD  3.000V  DC..  K.OO 
.135  MFD  7.500V  DC..  30.00 
.15  MFD  13.0U0V  DC. .  P.OO 
3  MFD  50.000V  DC.  .M7.00 
: . $10.00 


.35  MFD  15.000V  DC. 
35  MFD30.0<»OV  DO.. 
.35  MFD  50.000V  DC. 
I  MFD  7,500V  DC. 
I  MFD  15.000V  1M:. 
3  MFD  g.OOOV  DO. 


FLUXMITER 

Vied  to  raHbrate  Held  itrenfth  of  nmoneta  from  000 
to  4000  vauaa  and  Indicate  polarity.  Probe  haa  cap 
of  114'.  Beautifully  built  In  hardwood  caae  with 
hinged  rorer.  Inatructiona  for  operation  on  under 
aide  of  corer  Hiae  13%  i  0  x  0  In.  Id^  for  lab  and 
achool  uae.  New.  An  exceptional  ralue  at  $30.10 


Fall  dale  m  reoaaal 

$7*.  SO 


G.E.  Servo 
Amplifier 

UMd  tn  B39  plUkM  for 
C«ntrGl  HtftUon  Virr 
Control  Synteens  BS.  B.T 
And  B4.  URTd  to  drl\e 
AmpUdyne  5AM.^1NJ9A 
And  Control  Motor 
5BA.V1U3A.  Srw  Itm 
tube*.  $».M 


RADAR  EQUIPMENT 


CRYSTAL  DIODE 

HylvAnU  INllH.  IndirldUAlly  bozrd  iind  t»Ai*kf*d  in 
leaded  foil . 18.09 


HIGH  POT  TRANSFORMER 

Hifh  VAltAfA  TranR.  WeiMtnfhouse  Pii:  US.  ftO  ey., 
Bee:  U.OOH  CT..  <10  MA.  Good  for  HI  Cot  te«t 
•et  up.  C.  T.  unirmmttefl . >29.50 


INVERTERS 

Oaaa  M.G.-2ISH.  Nary  typa  FU/I3.  Input  115/339. 
«l  cy..  1  l>h.  Output;  115.  480  cy..  1  Ph..  1.3Kw 

and  38V  DC  at  4  ampa.  Naw . $3N.0e 

Oaan  M-G.-07S.  Nary  Dpa  Pl'/ll  Input:  llS/33(), 
80  cy.,  1  Ph.  tbitput:  11.5,  48t)  cy.,  1  Ph.,  5. 8  amp. 

and  36  VIK  «  3.8  Anipe.  .New . 8235.00 

LelanO  CIm.  Ca.  PE30«.\.  Input:  38IK;  at  38  Ampa 

Output:  itOV.  800  cy.  1  Ph..  4H5VA.  Naw _ 322.80 

G.C.  J8I69I72.  Input:  S8IX^.  Output:  US.  400  cy., 

I  Ph  l.SKVA.  New . $32.10 

G.E.  3Atl3IS5IIA.  Model  318J.  Input:  38  DC.  Out- 
11.5,  490  cr.,  1  Pb..  I.S  KVA.  BefuUM^ 

Meltw-CaWt’  ni.G.’  164.'  Iniwt:’ 440!  's  'iHi.'.'  60  cy., 
IHitput:  7nv.  146  cy.  3  Pb..  0.14IIKVA.  New. 307.30 
Clear.  740C  ta  tIOAC,  80  cy.,  1  Ph.  at  3.4  Ampa. 
Ne»  . $W.M 


Telrad  Frequency 
Standard 

Complete  aelf  conteined.  dual 
100/1000  ko  cryatal,  multlTlbra- 
tor  and  hanQonlc  amplifier. 
Callbratex  with  WWV  and  pro- 
rldee  1000,  100.  and  10  kc 
check  points  from  100  to  45.000 
kc.  11. 5V.  80  cycle.  New  with 
InatrurtloiM.  329.80 


RADAR  ANTENNAS 

Typ«  80-1  (lOCM)  tminbly  with  reflector.  AAve 

filde  dosiIg.  diiT«  motor.  New . $279.50 

Typt  SO-3  13  CM.)  Surface  Bearch  type  with  re¬ 
flector.  drive  motor,  etc.,  but  lee*  plumblnf.  New 

in  ortflnal  CARes  . $109.50 

Typa  80-13.  (lOTM.)  .\Memhly  with  24*  ditli. 

dipole,  drive  motor,  geariim.  New . $149.50 

Aliio  In  stock  —  Hpare  reffecton.  nosilea.  probe*, 
right  tnfle  bends  for  BO-l  antennaw. 


TS-47/APR 
Test  Oicillator 

Prnyldea  callbratMl  CW.  mod. 
'>r  pulie  almal  aource  from  40 
to  MH)  me.  Operatee  on  80,  115 
or  3.30  V.  from  SO  to  3600  cy. 
or  battery  xupply.  New  with 
tech,  manual.  IzH.OO 


DYNAMOTORS 

Navy  type  CAJ0-2II444.  Input:  105  to  ISODC.  Out- 
piii:  either  36114;  at  30  ampa.  or  I.lDC  at  40  ampa. 
|{a4llo  filtered  and  completa  with  ItiM  awit^. 

N.  W  . tn.i8 

Tym  PE94CM.  For  IM'H  .523.  Brand  new  In  ovaraena 
cama.  Hay  wide  baml  Input  and  output  filian. 

311.10 


MODEL  AN/APA-10 
PANORAMIC  ADAPTER 


AMPLIDYNES 

G.C.  5AM2IJJ7.  Input:  17VDC  Output:  805'DC. 
150  WatU.  4600  RPM.  Type  MU  r-B.  New.  .$34.18 
EOitan  5AM3INlltA.  Input:  37VDC.  44  Amps. 
HSOOKl’Sf.  Output:  60VDC  at  3.8  Ampa.  530  WnUa. 

New  . $I2A0 

G.C.  IAM3IN19A.  530  WatU.  7500  RPM.  Input: 
37VIN'  Output:  60VIM'.  Weight  34%  lha...$n.l8 


REPAIR  PARTS  FOR 
BC-348  RECEIVERS  (H,  K,  L,  R,  Only) 

Alao  BC  124  Models  F.  K..  CotU  for  ant.,  r.f.,  dat., 
oac.,  I.F..  c.w.  oec.,  xul  fillert,  4  gang  cond., 
front  panels,  dial  aasemMIra,  toI.  conU.,  etc.  Write 
for  complete  lUt  and  free  diagram. 


SMALL  D.C.  MOTORS 

G.C.  5BAS04.J2A.  Armature  37VDC  at  1.3  Ampa. 
Field  60VDC  at  1..3A  lU'M  4000.  U.P.  0  5. 

Sew . $37.18 

Otter  C-7-$.  27.IDC.  1.30IIP.  3000IIPM.  Shunt 

Wound.  New  . $$.18 

Ouaiere  Co.  typo  CLBG.  14VDC.  40-1  paor  ratio. 

For  tyne  II  4  Interralometer.  New . $0.7$ 

G.C.  $BBV47ABI2.  U  II  P.  Perm.  Mag.— 1  amp. 
tSOV.  1735  KP3t.  New  . $22.58 


SCR-S22  EQUIPMENT 

ComplHo  BC-R24C  rcoelrars  and  BC-OISAM  Trans- 
alttsrs  including  mounting  racks,  plugs,  oaonaotors. 
P.E.  94<'M  dynamotor.  Brand  new  eQUlpBMfit  with 
Instruction  manualM. 


400  CY.  BLOWERS 

Weetlngheam.  Typo  FL.  115V,  400  ey.,  f.TOO  RPM. 
Airflow  17C.F  M  New  . 88.71 


MULTI-CONDUCTOR  CABLE 

ro-215  stock  .7F2115.  BuU  9  conductor  No.  39 
A.W.U.  Stranded  tinned  copper  plaetlc  inaulated. 
color  coded,  tinnmt  copper  braided  shield.  Flamennl 
Isrkrted  Slade  by  <7.>;.  AvalUUe  1000,  1500.  3000 
ft.  reel.t.  Price . $1$  Ft 


SYNCHROS 

Far4  last.  Ca.  Htnchro  IHItrrentlal  Uenerator.  Mod. 
3  Type  .SSlKi.  90, 90V,  400  cy.,  Ord.  Dr.  173030. 

New . $22.30 

Araiar.  SyiK-hru  IHITerentlal  Uenerator.  Typa  6DO. 

.New  . $00.00 

Habait  Mfi.  Ca.  Synchro  Dtfierentlal  Synchro  Typa 
XIX  115V.  60  cy.  New . It.So 


PrpvMM  4  TypM  pf  Prnoontotion: 

(1)  fonoramk  (2)  Aaral 
(3)  OfciHoftapbic  (4)  OtcMIotcnpte 

Dealgned  for  uae  with  receiving  equipment  AN/ 
ARR-7,  AN/ARR-5.  AN/ APR  4.  KR-567  or  any 
reoalvar  wttb  I.F.  of  455  kc.  S.lme  or  30mc. 

With  11  tubaa  Including  3*  scope  tuba.  Conreited 
for  operation  on  115  V.  60  eyrie  source. 

Pr(c« . $243.00 

Uor'lCoM  11600  on. 

AN/APA'IU  80  Page  Tech  Manual . $2.78 


TRANSMITTING  MICA 
CAPACITORS 


STEP  BY  STEP  MOTOR 

BenOla— Type  CAL  laiO  IMKI  Mod  9).  79  VolU 
IK;  Input . 919.10 


LAKSl  QUANTITIIS  IN  STOCK 
WRITS  TOR  LIST 


RAYTHEON  VOLTAGE  REGULATORS 

AdJ.  Input  UPC  98-lSOV.,  99  ey.  1  Ph.  Output; 
11^.  90  WatU.H^of^Rag.^.  $0  Ibn.  91?H 
1  8%*  L  X  4H'  W.  Overload  protaeted.  StunHly 

Jl$gk8ms4  W4 - i  -  -  sa - e  * 


TERMS:  Rata4  Concarst  Nat  90,  FOR  Bronx- 
villa,  Naw  York.  All  MarchanOlta  CaarawtoaO 
Pricog  Subjact  ta  Chonaa 


SWEEP  GENERATOR  CAPACITOR 

»Hlth  spaad  hall 
baarlngs.  Split 
tutor  a  1 1  V  c  r  ■  UB  | 
plated  coaxial  H  WU  m 
t^5/^.^mmfd. 

Prka  $2.23 


aECTIONICS  — Ocfofcer,  1953 


Want  mare  information?  Use  past  car4  an  last  | 
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SEARCHLIGHT  SECTION 


^  HIGH  QUALITY  TEST  EQUIPMENT 


wu«a 
iCMo  aox 

A  portAbl*  rliulM  cavity  for  mi* 
erowava  raaaarca.  tfaa  unit  haa  a 
frtqucncy  ranca  from  9330  to  0430 
me,  with  a  Q  of  50,000  to  50,000. 
Ttia  aebo  box  ia  uaad  for  ralativa 
powar  maaauramanU.  spactrum  aaal- 
yaia.  fraquaacy  ehacks.  tasta  for  un- 
atabia  operatioa  and  a  boat  of  otbar 
appiicattona  ia  the  laboratory. 

:'7.:  tMMW 


WU1I7  WAVIMmX 

A  ptaciaion  wavamatar  havinc  a  ranca  from 
3400  me  to  3400  me  with  an  accuracy  of 
battar  than  0.1  %  ovar  tba  antira  ranca.  Tha 
raaonant  cavity  Ima  a  Q  of  not  laaa  than  1000 
and  normally  from  1000  to  3000.  Tha  unit, 
auppiiad  wtta  a  pickup  dipola  intarconnactinc 
cabla  and  adaptan  may  aiao  ba  uaad  for 
ralativa  flald  atrancth  maaauramants. 

PinCCi  55M.M 


Wl-10t  ntMINATION 
Thia  1"  X  wavacuida  hi-powar  load  ia 
capabla  of  diaaipatinc  a  paak  powar  of  300 
kilowatta  and  an  avaraca  powar  of  ISO  watta. 
Tha  VSWR  la  laaa  tten  1.10  ovar  tha  antira 
fraquann  ranca  of  9300  to  9450  me.  All 
aceaaaorfaa  includinc  carrvinc  caaa  and  eou- 
plinc  adaptara  ara  auppiiad  with  tha  unit. 

PRICKi  5M.M 


WUt*  ^LTAOE  DIVIDR 
An  Indiapanaabla  aid  In  hich  powar 
radar  and  tranamittar  meaauremanta 
thia  unit  haa  proviaiona  tor  100:1 
and  10:1  voltaca  divialon.  It  can  ba 
uaad  with  an  oacilloacooa  to  maaaura 
vidao  pulaaa  batwaan  300  and  30,000 
volta  in  hich-impadanca  circuita.  The 
ratio  accuracy  ia  within  -»-15%  and 
tranamiaaion  ia  within  3  db  from  150 
cyciaa  to  5  macacyclaa. 

^  PRICiiMi^ 


Wl-103  Ptasi  eiNIRATOR 

Equivalent  to  tha  TS>103/AP  Ranca  Cali¬ 
brator,  thia  cryatal  controlled  pulae  canerator 

firoducea  a  aquara-toppad.  SO  volt  aynchronia- 
nc  pulae  of  .5  microaaconda  at  a  prf  of  400,. 
500.  1600  or  3000  cpa.  and  a  triascular 
marker  pulae  of  0.4  microeaeocyla  duration  at 
a  prf  correaTOndinc  to  a  pulae-acho  diatance 
of  1500  ft.  The  phaaa  between  the  marker  and 
aync.  pulaaa  ia  continuoualy  variable  from 
—ISO  to  +  ISO  decreea.  PRICCi  SSSO-M 


WL-U  SIOHAL  OtNHATOR 

A  varaatllr  x-band  aicnal  canerator  provM-d 
■  Inc  a  aource  of  pulaed  or  Cw  power  and  hav- 
Inc  proviaiona  for  aquare-wave  and  aaw- 
tooth  modulation.  Accurate  monltorinc  of  the 
.adUf  output  la  accompliahed  with  a  thermlator 
J  brtdce  and  a  calibrated  attenuator.  Tha  powar 
aupply  la  alectronlcally  resuiated  to  inaure 
afwa  epamtlon  of  the  T3SA/B  Klyatron  oe- 
WHCXi  5iaTS.RR 


WL-90  DUMMY  LOAD 

Providea  a  SO  ohm  termination  in  the  form 
of  a  SO  to  1  ratio  voltace  divider  for  maklnc 
over-all  performance  tecta  on  radar  unlta  auen 
aa  the  AN/APQ-7.  13.  I3A.  33  and  a  boat  of 
other  equipmanta  in  thia  frequency  and  power 
ranee.  Tha  49  and  1  ohm  rcaiator  alementa 
are  carbon  coated  ceramic  rode  in  helium 
flilad  claaa  tubea  and  are  capable  of  diaaipat- 
inc  up  to  SOO  watte  at  a  peak  voltaca  of 
5000  volta. 


Wl-llS  POWER  METER 

Thia  Inatrument  la  a  compact,  battary  opar- 
atad  tharmiator  brtdce  dauenad  to  maaaura 
powar  In  tha  ranca  of  3400  to  3S3S  me.,  and 
havtnc  a  fiill-acala  aenaitivlty  of  3  mllllwatta. 
Amonc  othar  applloationc.  It  can  ba  uaad  to 
meacura  antenna  pattama,  check  atandinc 
wave  ratio  and  datermlno  avaran  or  paak 
powara.  A  eomplata  aat  of  accaaaonaa,  Includ- 
Inc  a  10  db  and  15  db  attenuator  pad  for 
maaaurlnc  hichar  power  lovala.  are  auppiiad 
with  tha  unit.  PRICRi  5SM,OR 


SO-SAI  NOISE  OSNERATOR 

Thia  popular  model,  empioylnc  a 
6733  temperature  limited  diode  at 
tha  R.F.  noiae  aource.  ran  bn  uaed  aa 
an  abaoiute  meant  of  receiver  noiae 
maaaurementa  aa  well  aa  for  funda¬ 
mental  atudiea.  The  normal  input  im¬ 
pedance  ia  370  ohma  but  a  50  ohm 
adaptor  la  auppiiad  with  the  unit  aa 
a  atandard  aeceaaory. 

PRICRi  SaPO.M 


TS-100 

OKIUOSCOPE 

Thia  inatrument  can  ba  uaad  with 
a  linear  twaap  at  a  cenaral  purpoae 
teat  oacilloaeopa  or  it  can  be  uaad 
with  a  circular  twaep  aa  a  preclalon 
ranca  calibrator.  It  naa  a  PRF  rata 
of  300  to  1500  per  aecond.  Triccer 
Input  — IS  volta  at  100  volta  par 
microaaeond  rite.  Triccer  output  — 
ISO  volta  (-«-  30  volta).  It  can  be 
uaed  for  detectlnc  “litter''  in  triccer 
divider  circuita  and  modulator  tric- 
car  pulae,  and  alao  for  determlninc 
and  adluatinc  dlviaioa  rate. 

PRICRi  SRM-DD 


RC-S3I  PREOUENCY  METER 

Thia  univeraatly  uaad  and  tlme-teatad  in- 
atrumant  la  a  preclalon  meter  deaigoed  to  mea-- 
aura  or  radiate  R.F.  impulaea  between  13S  and 
30.000  KC.  Tha  overall  accuracy  of  the  unit 
la  0.0S4  ^  over  the  entire  operatinc  ranev.  It 
it  portabla  and  completely  aalf  conulnco  or. 
if  dealred,  it  can  be  obtained  with  a  power 
aupply  tor  IIS  volt^oji<yation.  g 

.0  '  t  ,  W Wheal  Modalaliaa  SISS.M 
;  WWh  MaOalaUen  1C5.M 

IgU^Sltv  Power  laWty  SR-OC 


WI-3MR/U  CRYSTAL  RECTIPIER 
TEST  SET 

A  combination  olimmeter-ammater  denlcned 
to  meaaure  the  electrical  characterietica  of 
m’erowave  cryatal  rectiOera  auch  aa  the  1N31 
and  1N33  aenaa.  The  inatrument  ia  completely 
aelf  contained  and  requirea  only  a  aincle  1  va 
or  3-volta  cell  for  operatinc  power 

PRICRi  SRS-TS 


^  LABORATORIES,  INC 

^  HARVARD,  MASS. 


Wont  mere  wfernMtioa?  Uit  post  cord  on  lost  peg*. 
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■*!  (I.«-6A 

w'S  ***^ 
W-f!  WTO 
■JMqtot 

•4*  (STM 
•*s  SSOTGT 
.-••(SCT 
•»HT 

•2(SJT 

4-3(sktgt 

.-••(StTOT 
J-2  tSNTOT 
I'M  SSKT 
(Tl 

■  ,-2(V(CT 


•M  lom  . .  s.w 

.(•  IC21 .  S.M 

.M1C23  . S.M 

1. TS  1C2«  24G  l.li 

U.SS  1C2T  T.M 

1.7i  ICU  S.H 

S.M  IC4(  1S.SS 

•SS  JM  12M  .11 

•TS  1021  2.TS 

.(•  I021A  S.M 

•M  lOFl  S.>i 

.  S.2(]On-S2  l.*i 

(.M  l(2«/t2S-G  *.(( 

2. MlFr7  l.TS 

.»  IGPl  1.M 

Il.TSlJK  . (S.M 

S.TSSQ*  .(• 

14.TI  IQSGT  .M 

.  lOliMPl . l.TS 

.  S.M  SL4 . M 


1.2S  UK 
1.11  WL-USS' 
.M  (tl 
11.7(  WL-(U2 
T(.((  Ml 
l.S(  WL-(S(1/ 
.  2.((l  (U _ 


FILTER  CAPACITORS 


OHkM  DMrihuHr 

WcSlNItkOHSG  RtlitTGII* 
Powor  Tubos 

<«Tra4>aWk> 


pr«**S— Writ* 


4  CSmmI  SMT-M-SlMt*  ItariM 
•r  —  ll*«*>r*r  ^  Ao- 

Writ*  tor  r«H  D*tAH»-> 


G  W.K.  CiMhM— N*w  ttoriw.  S**l*4.— ^IS-*4Ttf 

— 0  hy.  m  SOG  MA.  7S  alMM . SS.M 

KS-ISMS— 4  to  7  hy*. — MO  to  74G  MA. 
4a  *A«i«  ayrtG* . $7.74 


•  Vacuum  Capacitors  50 
MMF.— 20  KV. . .  $9.50 


G  VlhrtGMkt — 12  Vatta  to***— MaMarySOG 
V.  m  12S  MA.  Out  W*w . SS.G4 


Full-WavG  Bridgo  Typot 


PANORAMIC 
ADAPTOR 
Ouly  5M  M 


FULLY 

GUARANTEED 


Tl  iti<:  si*i<:ri.\i..s 


STANDARD  BRANDS 
ONLY 


OA2  .MI2CS2  4.2S:1S4'  r  .  .7((GQ(GT. 

OAl/VR7(.  1.M2021  1.2S  1X2M(.ASU(AS  SGYS-O 

002  _  M2tU .  2.S(4S23 . 7.(4  SGZT 

OGl.  Vms  .9S2E24  .  1.1(4024 .  4.(4  (C4 . 

OCl/VRU(  .(S2CM  2.M4a2S  S.(4  (CS . 

ODIVRIM  .((2J212J21A  7.SS  402t  CE2»  2.tS  (CS . 


OZ4  OZ4A  .((  2J12 
1AD4  1.24  2JM 

1AC4  .S4  2J2T 

lAl . T4U11  .... 

lATOT  .77  2112  .... 

1AX2  14(2114  .... 

U10T/(41(  .44  2117 . 

1022  .  14S2in . 

1021  (.14  2144 . 

1024  ...  (.M  21(4 . 

lOM  ..  24S21M 

1027 .  I1.S4  21MO 

1012 .  2.S4  21U . 

1042  .  4.(4  21(1.:... 

lOSGT . 94  21(2 

1L4  .M  2K22 

ILS . 9S  2K21 

1N21  4S2H2( 

1N210  1.4(  2KM 

1N21A  2.M  2Kn  . . . . 

1N210  24S2K24 

MU .  74S2KM/ 

INMA . TS  41(0 

INM  .  1.24  2KS1 

INISA  .(S2KM 

1N14  .  44(2X2  .... 

1N44/4440  144  3A4 
1N4S/444C  l.M  IAS 

1N4S . 44  lAPl 

INM  .74  107/1241 

INMA  1.44 1022 

MU  .  .74  1024 

M(4  .W1024  . 

MTt  l.M  102S 

M72  .  ia4  102t 

Mil  1.44 1024 


141  TFT  . 

2.44  TNT . 

S.MT1P4 . 

.42  K  Stoctol 
.U  14T1 

.U  12ATT _ 

.14  12AU7 . 

244  12AW( . 


(.44  4C27  .  21.44  scot  .  .  .,  .14  12AU7 

U.W4CS4 . U4((CD(-C  244  12AW( 

14.44  WL40a  (CS(  MU  1.M12AX7. 

.U.((  (-USA  .1(44  (CUS  (Oqs  2.14  12AVT. 

.2(4(4022 . U.(4(0( .  .74  120A( 

.244(4C2TA . 2S4S  (F4 .  144  120Z( 

.12.M  4112 . 22444 


.2444  4C2TA . 2S4(  (F4  . . . 

.12.M  4112 . 22444 

.  T.4S41M . U444  oimMa 

2744  4117 . 2U4(  | 

.  14.71  44SA . wrMaJ  N 

t24(4-12SA....  «*«•■ 

12S.M  (XIMA . .  «>rN*i|  — 

.  M.((4-4((A  (44(1  w*i 

.1744  4XS(4A  ..  7444.1 
1144  4XlW4A..U444il 

21.MSA(  .  2.7(^^m 

.  ILMSAWt . 144 

2144  40F1 .  44S'<r( 

U.M  40F4  .  444  (mm 

.27.74  4C22 . 1444 

21.M  SOU  1444  (012 

WI4022/  Sic 

12444  (-M(A  .  414(cu*OCA, 
2(4.14  (FPT  UTsSjcoy*' 

1M.(4  (OPl  444  cj,  ^ 

■  44  4124  . M4(ci(W  ' 

.44  4114 .  4(44  Skc 

.U  (1F2  »4(  CK4A 

..(.(4SLFS  . 174(cKM:r 

.1((K4GY .  l.MtK7 

244  4TF4<IICA).lt.M 
4.74  4U40 . 4t  ct(^ 


NEW  TYPES 

«rN*:  —NOW  IN  STOCK— 

iH!  WRITE  FOR  QUOTATIONS 
ON  UNLISTED  TYRES. 


H4G 

UIGT 

tpn 

&R2t 

lR4t 

1P42 

1U4 

1Q$ 

1114  12$4 

1X2  1X2A 

1Z2 

2AP1 

2022 

2C22 

2CnA 

2C4S 


i  jjSmGT 

.ISKK 

;MMN4,.y.,  1.M.JM2T 

t.USANt  7.74  7A7 

•M(AS(  7-74  7A( 

(AS7-G  1.44  707 

.(AT(  .44  70F7 

n!(AU(  .H  TOt 

(AV(  ...  .44 ;?! 


— TELEPHONE— 

CAV4 

REctor  2-2562 

_  (OE( 


.M  120N7 
.MI170Y7 
.(4  12SA7 
.44  12SG7 
.S712SM7 
4  .U  12S17  . . 
.44  14AF4A 
.(7  22 
1.44  7104 
2.74  2SAV4 
2.H  TtOQIGT 
.44  TSLSGT 
.W  2SZ(GT 
1.14  2407 
1.U  ISOS 
14(  14C4 
l.M  IH-SCT 
.74  ISZl 
.71  14-T 
.M  ISZSGT 
.M41 
.94  42 

A4  44  (Serial 
.M  47 
.74  IIK.47 
AS  NEAt 
.H  WL-SRM 
.((  MAS 
.WSSOS 
.M  44C4 
.9(  MCtO 
.M  SMAGT 
1A4  41A 
.47  NK49 
.74  WL-SKM 
.((  OKAS 
.U  QK-ll 
.74  VOA4 
.74  bN-77 

.U  RKN-n 

.7(  RKR.71 
4.24  TS 
.74  74 
.M  77 

.MTt 
.(9  M 
UAtn 

.»  42 


.T(  VU-IU  MTU-A.. 

l.M  NY.1140  A4  7(4Wt  . 

.M  U7ZS  .((  CKTlt 

.M  C-IM  .14A4  71SA  . 

Ul-A . 4.N7MAY. 

Mh  F-lUA  ...  (At  TUA .  4.N  SM 

I  WL-172  (1.M  71(0  .  7.44  4U 

|2U  VT4C  .H717-A .  '  -M  921 

I  RX2U .  t.M  TUA  24.M  4» 

I  U7  . S.M  TUA  4.M  9M 

I  IIX2SSA  . .  S.M  TUA  T.M  427 

I  2S4-TH _ 1(.44  TUA/  O  17.M  411 

l|FO-2n/  TUA  4.74  4N) 

■■Jl.  SMI  f7.M7MO .  (4A(4M 

274AAO  ..  7.7i7MC  (l.M  4U 

«■  2I4A  (WEV .  7.44  77t-EY 
j^lMOrWEi.  T.4i74(A 


1(.NM4-A(1AN)  l.M|WL.HM 
H.M(44-A  474  U(A( 

44.M  (HvtraH)  1.7IWL-MS7  17  t.M 
4.(4444-0..  M.NWL-MM/ 
.tft77-A  1.74  M  U.S( 

1.M  tM  1.44  WL-MS4/ 

7.M1M  1.M  47  27A4 

U-M  WL.(t4-  iM4  7.71 

4.M  RA  Ui.N  iM(  7.71 

.  l.MWL.(41  aiA(WL-4Ml  4A1 
.  .44  t42-R  U(A4  WL-S4M  IIM 

.  1A(  4(2  i.M  SMI  (.7S 

M.M442F1  ..  (AtSTM  1.44 

4.M  40417A  s.i(  4712  l.M 


S. M4M17A 

7.44  4U  2.n  WL-STlt  U4A( 

'  .M9U .  2.(4  (744  l.M 

2S.MtU  1.(1  (744  1.7( 

4.M  (U  2.M  (741  2.94 

T. M  427  l.n  MM  (.M 

17.M  (llA  4.74  MU  2M 

4.74  4NM4  l.M  MU  1.74 

(4A(4M  . . UM17 

(2.M4U  ...  A2  (OUM  U(.M 

M.M4M  A(Un  M4 

U.MM7  AIMM  (At 

.M4M  .MU44  tM 

1.21  SUA  .H  WL-SMt  11(A( 

IAS  M4  lAf  MM  1A( 

lAttU  IMMU  1(4 

ISi  tN4(40  .IM  (Ui  .71 

4A(  Ml  NEU  .M  Wl-(414  UA( 

t*M  FMUM  .U  WL.(MI  2iM 

2.1iCN.l(M  AS  SMS  wrM 

l.M  CK-1927  2.7S  MU  wrHa 

2AS7741  U(1A  .H  (MS  wrRa 

SAIITMA .  .44  ((M  wrRa 

UA(  17MA .  .it  (M7  wrMa 

1.75  ttl2  2M  (((4  wrlto 

1A9  UlS  .U  (141  wrHa 

U.M  1(1(  .M  (1(1  11(.M 

1A(UU  .1((2U 

(1A(  1(22  ((L(M)  l.M  iMytran)  S.M 

1(.MU2S  Atnsi  .U 


Taraitt  F  0  B-N  Y  C— a%  Datarit  with  artar 
— *r  Mat  full  ramlttaaaa  to  M«a  COO  ahariaa 
— Ratat  FIrait  (O.AO.)  Nat  It  tay* — All  laar. 
ehaitlat  (uarAutaat.  CABLE:  BAKBYLCCT, 
N.  Y. 


Barry 


ELECTRONICS  CORP. 

136-C  LIBERTY  ST.  N.Y.6,  N.Y. 


DIRECTRON  SELENIUM  RECTIFIERS 

M'foeturep 


ELECTRONICS  — Ortofctr,  J953 


Wont  mer*  biformotien?  Um  pMt  etrd  on  lott  pooo. 
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SEARCHLIGHT  SECTION 


COMMUNICATIONS  EOUIPMENT 


MICROWAVE  PLUMBING 


'$  ■and,"  ltG48/U  Wav«9uMc 


MWCR  »m.lTTCII  for  ii«  with  tm  TM  or  aar  10 
CU  Bhiabiril  Klfitna.  Ihuro  U  fad  froBi  Klratron 
aatanaa  throiioh  dual  plek-uii  ajitam  t«  I  Im  "N" 

OIRKCTIONAL  COURLCR.  Broadbaadtw  "n" 

Couid^  n  db.  with  ltd.  Ilaaoaa,  Nary  «CABV 

4TAAN-)  . tS7.W 

LNm.  LIQHTHOUU  AUIMBLV.  Patt  of  BT3« 

APO  t  A  Ai^  IS.  Baeatfar  aad  Tram.  Carttlaa 
w/aiaoc  Tr.  Carlty  and  Ty|»  N  CPLQ,  To  Raerr. 

Uaat  K'40.  SC«S.  IHt7.  Tunabla  APX  1400-1700 

MCS.  Him  Platad  . t41.M 

MACON  LIGHTHOUM  carity  10  cm.  Mfg.  Barnard 
Mob.  Mcli  • .  .  9# 

■AONETRON  TO  WAVtOUiOt  CouplOT  Wth'  Tll'-A 

Ou^iar  Carlty,  •old  platad . fW.OO 

RT'IR  APO-I  10  cm.  Uchthouia  BP  ha^  e/o  Xmlr.- 
Bacrr-TIL  aaTl»  eoaapl.  raerr.  A  30  1(C  IP  atrip 
uaUu  OOKS  (1C40.  1C43.  IBIT  Unaup)  w/Tubaa. 

TtIA  TR  BOX  eoaapleta  with  tuha  aad  tiiniwf  ^o»|: 

HtNALLV  KLYitRON  'CAviTiCB  Vot  TOTB  or  UUk 

14  00 

WAVIBUIOI  ni  V  BIOID  coax  '  UOOBXJfOR" 
ADAPTER  CHOKE  PLANUK.  HILVKR  PLATED 

BROAD  BAND  . 132.M 

AB14A  AP-IE  CM  Pick  up  DIpola  with  "N”  Cabiaa 

OAJ  ECHO  BOX.  10  CM  TUNABLE . 

HOLMDELL-TO-TVPE  "N"  Male  Adapters.  W.K. 

OD107104  . 12.71 

I.P.  AMP.  BTRIP;  M  MC.  SO  d.b.  cala.  4  MC  Band¬ 
width.  uaaa  OACT'a— with  rldao  datactor.  A.P.C. 

laaa  tubra . 124.00 

POLVROO  ANTENNA.  AB31/APN-7  la  Ludte  BaU. 

Tto  "N"  feed . tll.K 

ANTENNA.  ATkOA/A^l  Braadbat^  Conical.  300 

8»0  MC  fm  "N'’  Paad . 0I2.H 

B  or  “M"  PLANE  BENDB.  90  dag.  lass  llanio 

$7.00 

V%"  RIGID  COAX— H"  I.  C. 

ROTARY  JOINT.  Btub-aupportad.  Vd  40A7O  4S  lit- 

tlnn  . 027.00 

10  CM  BTABILIZER  Carlty,  tunabla.  standard  11048 

UU  45  flttlaas . M.OO 

RB  44/U  RIBIO  MAX.  alub  support.  S  ft.  acetlcos. 

with  yO40/llO4S  eoanretors . $12.00 

RT  AN8LEB  for  abore . $2.00 

RIGHT  ANGLE  BENO.  with  Sailble  coax  output 

pick  up  loop  . oiTao 

BHORT  RIGHT  ANGLE  BEND,  with  praasurltlnx 

Rr^NGLE  BEND  lO'  L.‘  Oi'.'.'.'.'.'.'.'.'.'.'.'.'.'.'. 

PLEXIBLE  BECTION.  10  L.  Mala  la  famala. .  .$4.23  , 

’y  RIGID  COAX.  BULKHEAD  FEED-THRU  $14.00  Z'*** 

MIXER  ABBV.  "Peocir'  Type  for  "HI"  Radars. 

Cmaplcta  with  cryatal  and  x-typa  "N”  output  con- 
nactors  . $12.00 


X  Bond — 

RG  S2/U  WAVEGUIDE 

VBWR  Maaanria«  Baatlaa.  Conslatlng  of  O' 'straight 
sjctlon  wdth  1  pick-up.  Type  "N”  Output  Jao& 

■•♦•••■O-Jalato  supplied  Htbw  with  or  wtOiout  deck 

.  in’-** 

Balhliaad  Fasd-thru  AtaamMy . $10.00 

Praaoara  Gaaga  Baatlaa  IS  lb.  gauge  an.1  press  nlppla 

Praasnra  Gaaga.  15  Iba  . *02  00 

^T****^'  UO-40/XJ  Take  off  M  db.  .$17.00 

TR-ATR  Duplaxar  aaeUon  for  abura . $0.00 

*^5?**^  long  choke  to  corer  45  dim. 

'**!!!S**^?  Baatlaa  2<4  ft.  long  slim  plated  with 

choke  flange  . $0.70 

JMat  choke  to  cltoka  witti  deck  luounling 

$17.00 

90  dagraa  albawi.  “E**  tg  **1I**  plane  214'  radlua 

♦5  dagraa  twist .  *$o'm 

Mi^m  Raaalrar.  3  COL  HenstUrlty;  10 -Un  Watta 
I  omplM  with  L.U.  and  APtt  Mixer  aad  ^regulde 
1?^*“  Circuits.  8  I.P.  Htages  glra  approximately  130 
‘*1^.!?**?  At.*  '.'^"‘"llh  of  1.7  MC?  Video  Band- 
'i*”  *Tpe  APC  circuit.  Com- 
pleta  with  all  tubes.  Including  723A/B  Local  Oscll- 

iBtor  .  ^(75  ^ 

«»'<nd<*a  to  type  "N".  DO  Sl'/u.  p/o  T« 

12.  TH  IS.  Etc . tn.wi 

^9,^^TER.  CO-lg3/lJ  round  cover  to  sprctsl  btl. 
Flange  for  T8  45.  etc .  .$2.50  aa. 

APS-15 

SPARE  WAVEGUIDE  PARTS 

CU-7$/APB-IOA.  M'H  «2Z.‘l3g.5-73  right  angle  bend. 
K  plane,  gM'  X  IP',  with  dlractional  coupler  on  dig' 
arm,  type  'N”  takeoff  20  db  coupling  .  $12.00  each 
Z-007  Dwrg.  Htmbol.  Approx.  150  degree  bend  with  M 
deg.  twist.  One  end  pick-up  loop  with  prase,  fit¬ 
ting  . $0.00 

Z.gl4;  mioo  750-1142.  I'II124/A1>8-15A.  Wsve-aelec- 
uw;  approx.  IIT  L.  with  IS  deg.  bend  at  center  lE- 

plane)  00  db  coupling . $12.00 

Philaa  $40-1420,  IHO  d^  bind,  irtth  pressure  fit¬ 
ting  . $4.50 

000,  Phllco  348.1829.  ISIg'  run,  with  bend  A  90 

i^g.  twilit  (on  Sit"  section  1 . 10.75 

:  8"  run  wlUt  ,30  deg.  bead  (E  plaiu'l  t«ie  end 

Philas  348-1427  E  plane  liend  II'  x  6lt' . SioO 

COI/APB-3  l*hllro  SS8-S2I2.  H  eurve  1(1'  L  with 
nund  contact  flanges . $5.75 


MICROWAVE  MIXER 


0000  BSC.  Daaigned  for  uas  with  mlorowara 
rmsim.  Haa  pick  up  loop  for  coupling  to 
llghthouaa  carlty  local  cadllator.  Kt  Input 
la  to  1'  X  I*  waregulds  (contact  flanos).  Out¬ 
put  (thru  ln21  xtl. )  Is  from  standard  OO-ohm 
coax  connector.  Brand  new,  complete  wBb 
cryalaL  At  slurwn  . $30.00 

APS-2  SPARE  PLUMBING 

Z-OOIC:  Eleratlon  Joint  . $0.00 

Z-OBIB:  Transmlsston  line  from  Kl.  Jt.  to  antenna 

feed  . $4.00 

Z-OBIA:  Antenna  and  Dipole  feeil  assy . $12.00 

Z-OOIE:  Axlmuth  Hutating  Joint . $15.00 

Z.gll:  Long  Ht.  Angle  Bend.  90  Deg . $4.00 

Z-OIB:  Rhon  lit  Angle  Bend  witli  pressure  fltUnx 

ts.oo 


WAVEGUIDE  FLANGES 


UG  3g/U  $1.10 

UG  40/U  $1.20 

UG  40A/U  $1.05 


UG  Ol/U  $1.05 

UG  02/U  $3.40 

UG  02A/U  $3.40 


K  Band 

RG  53/U  WAVEGUIDE 

APG-M  HBtaHnt  i«lnt . . M.M 

Rlfllt  AmU  K  (>r  11  riaii**,  spirify  coiuUDatloo 

uf  coupiing**  dralrtHl  . $12.00 

49*  liBfii  K  or  H  riuif*.  r)iok«>  to  covrr . $12.00 

MlttTBO  CIbBW.  co^er  to  cmer . . . $4.00 

TRwATA-ttctlBii  Choke  to  rovrr . $4.00 

FImIOW  Soctltn  1*  rhok**  to  chok«* . $9.00 

**»'*  C«rv«  Cbokr  to  i*owr . $4.50 

APS*34  K-lUnd  I^Ubttx  Aiiteiiiitt . $^90 

SMttO  OBBtlMg  witJh  CarrUce  A  l*rt>bi» . M.OO 


MICROWAVE  ANTENNA 
EQUIPMENT 

AT40/APR  Bruadband  CunlraL  300  .3.300  MC.  Tvi. 

.N  Keeil  . $12.50 

A0.3I/AFN-7:  10  cm  l*ulyn>d  In  leicite  Ball.  Type 

N  Fntting  Cuax  Feeil . I22.M 

Rally  Byatem  Farabetlc  refleinnrs  appiox.  range  10(hi 

t'j  5000  Mr.  IHmenslons  4lt"  x  3'.  New . $100.00 

DIpala  for  sbuve . $12.00 

TOY  “JAM”  Radar  rotating  anieima.  ID  cm.  .30  deg. 

I.wm.  115  V  AC  drive.  .New . $150.00 

RarahaUc  Paal.  Kadlatlnn  pattern  approx.  S.’i  deg.  In 

burlauntal  .33  deg.  In  vertical  plane. . $35.00 

Cane  Antaeaa.  AH  125  Al'K.  1(100-3200  iiw.  H(uh  aup 

Piirteil  wtlb  type  ".N"  connertiH- . 5I4.$0 

ABI4A/AP,  10  CM  lick  up  dipole  assy,  i-ompete 
H'/lmtgih  nf  coax  and  "N"  conneitors  .53.50 

ABiOA/AHG-4  3'agl  Antenna,  6  eleuient  errav .  ..$^.50 
30*  IFarabslia  Ketlector  Hpun  Alumtaum  ditli  .  .  $4.85 
APB. $4  lHlbox  Antenna,  wavegulile  input;  24.000  27mHi 
MC  . . . $22.50 

RADAR  ANTENNAS 


CT»lllL^iAli;lllk^9,1 


Prtoe 

_ $  $.75 

2122  .  7.50 

2127  .  19.95 

2131  ...  24.50 
2J32  .  28.50 

2137  .  12.50 

2138  .  18.50 


2140  . 
2181  . 
2182  . 
2131 
725-A 
730.  A 


Price 

$24.50 

59.50 

34.50 
34.50 
15.00 
Writs 

.  24.50 


AB-I2/APB-3 

AB.I7/APB.2 

A8.IVAPG-2 

ABSt/APT 


AB.I2I/APR 

Aa.2l7/APG.|5 

AT4t/APR 

ASI4/'AP 


QK  to,  61,  tZ— $tS  eo 

KLYSTRONS 

723A  $12.50  I  2K2S/723A/B  .  .527.50 
723A/B  It.SO  I  4I7.A  (Bterry)  ...  17.50 


SELSYNS 

115  VAC  60  CYCLES  1  PHASE 
' — Tranamlttgr  #C-7B24B  j  Ppr  Sot 
1— IHHwrwntiiil  J»C-7I249  ^  $24.50 
Tronamittor  Units  Only . $17.50  •«. 


PULSE  EQUIPMENT 

MIT.  MOD.  $  HARO  TUBE  PULBER:  Output  IMlse 
Fuwn  144  KW  (18  KV  at  18  Amp).  Duty  Batlo: 
.901  max.  Pulse  duntloo;  0.5,  1.0,  XO  mlrrom.  Uput 


APG-I$  PULBE  MODULATOR.  Pulaa  YTldth  .5  to  1.1 
Micro  See.  Bep.  rata  814  to  1841  Ppa  Pk  tsrr.  out  85 

KW  Energy  0.018  Jculee . $4t.$t 

TPB-3  PULBE  MODULATOR.  Pk.  power  SB  amp.  $4 
KW  (1100  KW  pk):  pulaa  rate  lOO^PPR.  1.5  inlero- 
•ee.  pulse  Une  Impedance  60  ohaaa  <.3reuU  satlaa 
charoBg  renloo  of  DC  Kesenanee  type.  Uaaa  two 
705-A'e  as  ractUlcrt,  115  r.  400  cycle  Input.  New 
witb  aU  tubes  . $40.14 


PULSE  TRANSFORMERS 

BE  *K-244iA 

Primary:  9.88  KV.  .50  ohms  Imp. 
Heoondary:  88  KV,  450  ohms 
Ibilsa  length;  1.0/5  uaec  #  535/180  PPfl. 
Pk.  Power  Out:  1,740  KW 

Binisr:  1.5  amps  iaa  shown) . $$2.8B 

BE  «K-274i-A.  0.5  usee  »  $000  Ppa  Pk.  Pwr.  out  Is 
81  KW  Impedance  40:100  ohm.  Prl.  Totta  1.3 
KV  Pk.  Hec.  volu  11.5  KV  Pk.  BiOlar  rated  et  1^ 

Amp  Pitted  with  magnetron  wd) . $30.00 

K.274g.  Primary;  8.1/11  KV.  50  ohms  Z  Heesmdary; 
14/18.8  KV  1085  ohms  Z.  Pulse  Length;  0.15/1.0  usrc 
»  800/600  PP8.  Pk.  Power  100A50  KW.  BtlUsj:  O 

Amp.  Has  "built-in”  mafttetron  well . $42.14 

K-244IA.  Primary:  S.1/2.4  KV— 50  ohma  (llM). 
sodary  14/11.5  KV-1000  ohma  K  * 

user  #  800  PP8.  Pk.  Power  Out:  200/180  KW. 
Biniai :  1.3  Amp.  Filled  with  magnetron  well.  .$34.75 
UTAH  X-ISIT-l:  Dual  Transformer.  1  Wdga.  m  m- 
tlon  1:1  KaUo  per  sec  13  MH  Inductance  80  ot^r 

DCK  . . 

UTAH  X-ISOT-I:  Two  secUons.  3  Wdgs.  per 

1:1  :l  RaUo.  3  MH.  8  ohma  DCB  per  Wdg . $7.» 

S4G7II:  Ratle:  4:1  8.7  Ohms.  Prl:  0.23  Ohms  sec. $4.50 
TRI444:  Rutle;  2:1  Prl.  220  MH.  50  Ohms,  see.  4.76  HL 

DCK  100  Ohms . i  AL’ •  •  i- ’ 

K-84l8t8.S4l :  RsUo  1:1,  I*rt.  Hup.  40  Ohm.  Bee.  Im 
40  Ohms.  Passes  pulse  0.8  usee  with  0.05  usee  rt» 

Ray  UX  7444  -Pulse  Output  Prl.  5f.  sec.  41y . g.lO 

Ray  UX  4442--  l*ulse  Inversion— 40?  4  40? . P.S4 

PHILCO  342-7250.  342-7251.  362-7247 

RAYTHEON;  UX4it3.  UX5$4t . ISO*. 

W.E.:  D-lt83l4.  0-188434.  KB  t$0$.  K$404l. 

UTAH  »$202,  with  tJraeked  Beads,  but  wlU  operste  M 

full  rated  cspaelty . . . lO.*® 

UX  8893  (HCH  X2Z9817-64I ;  5  Wdgs,  81  turns  818 
wtra.  DCB  Is:  .381/. 371/. 4  ohms.  Total  vol^ 

1500  vdc . 

D-188I7S:  Input:  50  nluus  Z.  Ou^t:  900  ohma  .3 
Wdgs.  Freq.  range  10  kc-lmc.  P/O  AN/AINI'-IS 

$12.50 


PULSE  NETWORKS 


ISA— l.4$4-S4: 15  KV.  ”A”  CKT.  1  mlcroeee.  400  P1*R. 

50  ohms  Imp . $37.90 

G.E.  «SF,  (3-84-810)  8-L24-405)  50P4T;  3KV  "K"’ 
CKT  Dual  rnlt;  Unit  1,  3  arcUona,  0.84  MWrom. 
810  PPB.  .50  ohma  Imp. :  l^nlt  X  8  flections.  2.24 

mlcrosec.  403  Pl*H  50  ohms  imp . $$.84 

7-1E3-I-244.S7P.  7.5  KV  "K"  Circuit,  1  mlcrosec.  20« 

PP8.  87  ohms  Impedance  3  serUoiw . 87-50 

7-5E4-lt-IO.  S7r.  7.5  KV  "K"  Cnrcuit.  4  mvUou  U 

mloroere.  60  1*1*».  67  ohms  Impedance . $li^ 

7.SE3-3-244-S7P.  7.5  KV.  "B"  Circuit.  3  mlcruae*.  100 

PPS.  nhnu  Imp.  3  sections . ......$I2^ 

K81445  CHARGING  CHOKE:  11.5-150  H  9 
40H  9  .08A.  30.700V  Corona  Test.  21KV  Test  $17.50 
G.E.  85E5-1-360-.V)  l*2T.  "K"  CKT.  I  Mlcrosec.  Pulse 

«e  :t50  PI'S.  50  OHMH  Impedance . $6S.84 

KB0823  CHARGING  CHOKE;  1811  IP  76  MA.  380  Ohms 

DCK.  9000  3’sc  test . $I4.$8 

G.E.  OKI-S-HIOO  50  PIT:  6  KV.,  ”E”  Circuit  0.5  usee 
2000  I'PH,  jO  ohms/l  sections . $7.54 


#> 


THERMISTORS 


D-164699  lead  Tygt  OCI:  1525-2550  fkmt  • 

75  Dsi.  F,  CeaMcItgt:  2%  Par  Da*. 

Fakr.  Max.  Carraat  25  MA  AC/ DC.  . .  $2.50 
0-167532  taad  Tyga.  DCE  It  1525-2550  Hat. 

latsd  25  MA  at  .•25-1.175  VDC ... .  1.50 

0-167613  Dlik  T«9s  DCB;  355  Okaii  a  15  Dax 

F.  F.M.  2.5%,  1  Watt .  1.50 

0-16622B  DM  Tyga  7120  Oban  •  60*F.  4220 
Okai  •  80*F  2590  OkaH  «  lOO’F, 

1640  OkNt  m  120*F .  1.50 


10  CM  R.F.  HEAD 

Cemalata  R.F.  Haad  as®  Msdalitar  dallyara  50 
KW  Paafc  R.F.  at  3000  MC.  Pulsar  dallyara  I2KV 
aulaa  at  12  Ama.  ta  aiatnatraa  af  .5.  I,  ar  2  misra- 
tat.  durattan  at  duty  cyela  af  .001.  Uslt  raaulraa 
1 15V,  400-2400  Cyelaa.  I  ohaaa  «  3.5A.  Alsa  24-24 
VDC  #  2A.  Extareal  tyne.  Pula#  at  124V  Reg’d. 
Braed  New,  Camalete  with  tchemetie  and  all 
tabae  . 5375.00 


e.o.b.  new  york  city,  send  m.o.  or  check,  only  shipping  sent  c  o  d. 

RATED  CONCERNS  send  P.  O.  ALL  MDSE  SUBJECT  TO  PRIOR  SALE  AND  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 
PARCELS  IN  EXCESS  OF  20  POUNDS  WlU  BE  SHIPPED  VIA  CHEAPEST  TRUCK  OR  RAILEX. 


131  Liberty  St.,  New  York  7,  N.  Y.  Dept 


E-10 


Chat.  Rosen  Phone:  DIgby  9-4124 
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Wont  more  informoNonf  Um  pott  cord  on  lost  pogo. 


Ocfofcer,  1953— ELECTRONICS 


SEARCHLIGHT  SECTION 


COMMUNICATIONS  EQUIPMENT 

III  POWER  TRANSFORMERSlI 


c  o 


MOBILES!  C.  D.  MEN!  CAP!! 


lOCAL  OYNAMOTOR— CONVERTS  EASILY 
TO  SURPLY  UNIT  DELIVERINO 
12  Valt  Ask  t  V«tt  iRMt 

M  w  S  Si  OR  310  V  •  Ml  MA 

BE  V  •  I2t  MA  IM  V  #  lit  MA 

Bn»t  Naw  wHIi  CMnwrriaa  Data . S3.75 


SELENIUM  RECTIFIERS 


^••l-w«¥t  RiMd*  Tvdw 


UNDERWATER 

MICROPHONES 

Oiicliuillp  d^gned  for  use  in  harbor  drfro^r  equip* 
>Mnt,  amaxlng  hpdrophoDM  map  be  coupled 

to  any  hi -gain  audio  ampUfler.  For  Urtenlng  to  un* 
drrwa  iioundt  tucb  as  schools  of  flsh.  shrimp,  lob* 
•ter.  He.  Ideal  for  flshermeo.  explorers,  students. 
Available  In  two  models  deecribed  below : 

/R  HYDKOPHOVF:  Cooststs  of  a  mosaic  of  7  cryi* 
tala  Nirased  in  a  rubber  sheath  approx.  4*'  diam  and 
4'  long.  IHreciiri^y  is  essentially  horisonuL  A 
matching  transformer  is  '‘built-in**,  permitting  use 

of  long  cable  runs  without  loss . IM.M 

M  l  HYDROPHOVK:  A  UtUce  of  R  crystals  en¬ 
cased  in  a  rubber  disk  approx.  1  Inch  thick  and  € 
inches  diameter.  Dlroetlrlty  U  essentially  yertical 
Idownwardi.  Completa  with  amphenol  fitting. IS7.S0 

SUPERSONIC  OSCILLATOR 

Vor  .xpMinMiit.rt,  LMilvrs,  t^chnlcluifl.  Drllvert 
SO  WMI,  of  af.  TuiuMr  from  I7-2;KCH.  Orlf- 
uully  draigned  m  diir.r  unit  for  MO  w»tt  Honor 
art.  flporatm  from  IIS  V.  «0  cX'Im.  Hmnil  Now, 
Kwdi  I'anrI  81i«,  Compirto  with  all  (ubra.  .tl  l(.2l 


APN-3  SPARE  PARTS 

K-MIW4.t0l:  HC8  SUMS1.3M.  Trana . I 

K-WIHt-MI:  Hf'H  «129«31.»8,  Trana . 

K-MIM2.50S:  HC8  «nMir-70,  Xfmr.  ril . 

K-MlMd-MI:  HTS  ni.  Xfmr . 

K-MIMS-Ml:  8C8  S22MI8-3S,  l>Ut«  Xfmr . 

N-MieM-MI:  8C8  «nMXT-l«,  Pulaa  Xfmr . 


DYNAMOTORS 


OwataTriilinaimi  tlSV/lAM  apa  tataN 
CT -IN  MD-A-MDV/UtMA,  2  1  (V/IA,  2JV/M.  tSM 
CT-in  H«-«-iMV  •  IM  MA.  A1V/4A,  2.IVCT/ 

lA . an 

CT-aU  m  t  IMV  «  IM  MA.  UVXAA.  2.SV/ 

MA  iV/lA  MS 

CT-UA  MaVCT  .MMt.lV/AA,4.SV/^  ""  tM 
CT-iU  42MV.  .M2A/UKV  Tati.  fVeT/lA/t2KV 

Tati,  MV/AM/MNy  Taal  . t»M 

CT.S41  MM  ItMA.— «2tV  «  t  MA.  2tV  •  4.M 

212.SV/M.  (.SV  •  M . Ml 

CIII2I  MIVCT  JMA  l.tVCT/l.l, 

*.wcr/iA . Ml 

CT.I2I  UMV  AMA  M/12,  M/JM . Ml 

eT.in  uiv  JMA  '  u/iN,  iv/ii. 


CT-MT  MIVCT  AM  A  tVCt/M .  2.21 

eT.Ml  SMVCT  .MIA  tV/IA . 2.21 

CT.in  MIVCT  MOA  tV/lA,  (.IV/IA  . . .  Ml 

CT.4M  IMVCT  MMA  •.»/!.», (V/lA..  Ml 

CT-m  MIVCT  MMA  SV/IA,  1.  V/IA. . . .  Ml 

CT.442  UfVCT  '  n  MA  IV'2A.  1  CT/2A. 

•at  ■  8Hai  '  '  '  MV.WMA . Ml 


•at  ■  8Hai  '  '  '  •»••»*  ilV.WMA . Ml 

CT-721  Ml  I  HIV/2MtalA,«.IV  MA .  Mi 

CTaiA  Ml  I  MIV/.ltA,  L^CT/IA,  AIVCT/IA  Ml 

CT7.M1  MaVCT/aMMA,  I.IV/IA.  AIV/IA .  Ml 

CT.M4  2M.|-2MV/.HiA,  IV/IA.  *V/2.M .  I.4I 


FNaiaMait  TraMtaniMn  — IISVIMI  apt  Iwpiit 
loan  ItaMwi  latia 

•IM  IVCT  •  UA  2SNV  Tati . MMI 

•UT  4V/UA,  MV/2.TtA .  2.M 

■111  iv/JiA  .n 

.124  MiA/21A,  2aT.7SV/MA .  14.M 

■124  2idlV/2.M,llV/lA.TJV/rA.I.«V‘XM. 

a  • .  MV/2A  ...  .  .  Ml 

■Ml  l.tVCT/lA.  IVCT /lA,  IVCT  lA .  1.41 

•H.!  T.2V/2MA,MV/tAIA.IV/IA.IV/M..  Ml 

•MA  M/MA.  2a2.IV/TA .  2.TI 

-A2T  2.IV/MA.  TV/TA,  TAR  2.IV/2.IA.  II 

KV  TIIT  .  IMI 

-Ml  I.SV/lA/TMVTTaM .  l.TI 

-in  4.IAV/AA.  TV  7A  .  241 

-Ml  2alV  A  lA,  2IKV  TaM . 14.M 


IpaalAl  RN.  Truatanaiara^-ll  apt 
tad.  VMIa  laaatalartaa 

2M/4M  ,,  la2.IV/IA,  SMV  Taal 


HIV* 

IM  ^  221V  T 


24V/ltX  Ml 

2a4aV/AIA.  2alV/IA 

12.CV/1A  441 

MV/MA,  IV/1A,I.1V/1A, 
•.IV/lA .  lAI 


»SEA-D0Q*’  CONVERTER 

OmXimI  tar  BmMpa.  thta  ntal*!.  awapMl  lyaa. 

tMtar  l4  ratal  at  taltawa: 

INRUT:  IIS  VOC— 4  AMR8 
OUTRUT:  IS  VOC  it  M  AMRS 

—OR— 24  VOC  It  20  AMRS 

W.so 


VOLTAGE  REGULATORS 


CAStON— eiLI  TYMS 

LELANO  TYRE  "A"!  CoU:  145  ^=^>1 

ohma.  Current  101-110  UA.  ^ 

Kaaf.  BMlatanoo.  l.S-S.S  otuna  M 

with  1. 1-1.1  Ampa.  for  N  V. 

LELAND  TYRE  VolU  tn:f 

St-SO  VolU  Out:  11-16 

LELAND  TYPE  ‘'C":  8prc:  VR  MOO-  l  C.  Input:  11 
M  VDC.  Call:  MO  MA.  Output;  11  V  •  5.7  A. 

WEMTCR:  35x015:  Phliro  451-10S5  Input:  11  M  V. 
n.C.  Output:  IS  VDC/4.TS  A. 

Price,  Any  Mi4il .  $2.25  SO. 


GN  35  HAND  GENERATORS 

■RAND  NEW.  IN  ORIIINAL  CARTON!.  WILL  Of. 
LIVER  I  V  •  MA  AND  S2t-MI  V  •  IM  NA  OR  10 
V  I.2SA  AND  MI-4M  V  •  71  MA.  LEU  HAND 
CRANKI.  A  GREAT  VALUE  II7.M 


CIRCUIT  BREAKERS 

HCINEMANN:  .OIA.  1310  V— Inaulttad  for  6000  V. 

Hrparate  TmU.  for  roll  and  rontact . ....tl.M 

*1111  M.7:  7  A.  14  VDC  HCR  «3n«00  T-S . II.H 

*AM  III4-IOO:  100  Ampa.  14  VDC . II.SI 

(AM  IIIA-M:  SO  Ampa,  14  VDC . 11.41 


TRANSFORMER  SPECIAL 

(7M:  Rrlaiary:  IIS  V,  M  ay.  11.  iM. 
widary:  30I-I.3M  V  •  121  MA.  D.C.. 
2.SV  W06S  •  1  A  an.  Aba  2.1  VCT 

fi  I  A.  Raitaltoad.  Harai.  laalad. 
In:  44(,*  N  a  IH'  «  4'/,'.  Wta  QM 
II  laMarTailt.  M.F.D.  W.ie<4«3r9 


400  CYCLE  TRANSFORMERS 


(AN  taliaintaa  UIV.  4M  Cyalaa) 
Hnttapa 

•.SV/2.SA . 

I  14IIV/14MA,2JV/.7M.  44V/S.IA. 
iV/2A.  4.IV/.tA,  P  O  ID-n/ 
APa-ll . 

C4IVCT  «  MIMA.  I.SV/.IA,  t.lV4A 
IV/U  . 

MM/MM  u  12MA  . 

SIMV/2MMA.  SV/llA  . 


.  141 

.  141 

. 22.M 


*  Raalacamatil  tor  PC  M. 
**  taitt  aant  an  raauaat. 
rt  Laaa  FINar. 
t  4taal.  gacallawl. 


INVERTERS 

PE-2IS-H:  lapat:  2S/2S  vtfe.  02  aaia.  Oataal:  IIS  v. 

350/500  cy  1500  »lt-aniaaraa.  Naw . M4.S0 

PE.204;  Innut;  21  vdc.  3A  ampa.  Oatput:  M  v.  000 
ey.  500  valt-amaa.  Dim;  I3x$'/,'’xl0' Naw.  122.50 
NAVV  CQR-2II09S:  Input  21-:i0  VIHV75-tl«A. 
OUTPUT:  IISV/IUO  I'Y  I  KVA/II.7A.  HI*M?  4MK) 
With  coupling  prurlaltm  for  motor.  ltran«l  Nrw.  <lr- 
lalnal  parkinc  .  lIM.M 


KSMIT  7MVCT/.inA,  171IVCT/47TA .  1.71 

"riSTart-tr*"*-””-*  — 

m-TO. 

1S2-71M  U4i/1.7IMA,MV/1.7IA,MV/1.7U 

-SKVTwt  . I.H 

SU-7171  mVCT  SaMA.4.tV,  1A4JVCT/2M. 

2al.lVCr/IA  4.71 

MAMM-l  2.SV/1.TM.  MV/tA  IKVTaal....  2.M 

M1M2  IIVU .  2.4I 

MIIM-Ml  2.TTV  u  4.2SA .  lU 

MUM-MI  MIVTtRIA,  1MV/.I4A  .  4.M 

UaSMIC  MIVCT/.M7A.  SV/IA  .  1.71 

HA44M-1  MIVCT/aRIA,IVCT/lA  • 

T-4m2  7MVCTHIIMASVlA.tVl.7tA...  441 

SS2-TMI  2MIV/IH^  IM.  VCT,  UIMA  I.M 

KSIIM  UMV  MMATAPPt0  42SVMV  SA  Ml 

M-7474111  S.IV  2.7A,  ILV  .MA.  I.TVCT/21A  .  441 

NSHU  27V  4.1A,  4.7  MA,  14SV/42A  2.M 

ITCHO  tMVCT  MMA.  4.tVCT.  2A,  IVCT  TA  1.71 

32112  4MVCT  SSMA.44V  '2.IA.«4V/.1IA  1.11 

M04U  USI4-UMV  .  .  2.71 

MOIM  CVCT.MIMKVA  . 1.71 

MUISA  C.1V  T.IA.  4.1VCT/I.IA.  2.tV  S.IA. 

2.iV  I.IA  441 

Kl  1441  M2VCT  lUMA,  4.1V  I4A,  IV  2A  l.» 

KSMIl  M.T.IA,  S.4V  I.IA.  M/l.SA  .  4.71 

ALL  CT 

7ICM01  tMVCT  MMA  2.41 

M.74741U  21MV  42TA  4.M 

1S2-7IM  2-24V  Wdta-at2.IA.CachLa-Ca».. 

22H«Taal  I.M 

U2-nM  2.1V  1.7SA,  IV  lA.  MV/M.  S.IV/ 

1  2A  F  0  BCMG  . 

M2-7IM  MIVCt/~.4MA,  UMV  IMA.  2.1V/ 

1.7M,  I.IV  2.M.  t.lV/.M,  P/0 

BC-lil  I.4S 

0111211  S2MV  .M2A.  2.1V  lA . S.li 

M-T471N7  2.SV  2IA,  12KV  Taal  .  441 

112-7171  2SIV/1MMA,  I.IV  UACT  SV/2A  141 


SCI  »1HMI-II-1:  40  VDC.  10  Ampa . II.U 


TEST  OSCILUTOR  TS-47/APR 

A.  Funstigii:  The  osrillstor  proridee  n  cnllbmied 
lilgh-frequeficy  vouree  for  testing  reoelvers.  Itnlt  CMi 
be  opermte<i  from  either  an  s-e  or  n  d-n  power 
•our<v. 

B.  KIsetrIcal  ChnrMtsrisNM : 

FreQueor>  H*nge:  Two  bonds.  40  to  115  me  ond 
115  to  500  mr. 

Hignal  (hitput:  Kine  wgve  of  1,000  cps  modu* 
Uted  50  perrent.  or  s  70  microHeoond  pulse 
with  prf  of  500  cp*. 

C.  SpocHleaHoss: 

A  r  t^riUon:  RO,  US.  or  230  volU  U  50  to 
l.rtOti  orcles. 

I>-r  Operstlon:  0.2  volts  gt  0.10  ompere  IdUl 
light  offi  ond  202.5  volU  ot  0.010  ompere. 
IHnl  light  draws  0.2<5  sinpere.  Four  I'tO-volt 
gnd  three  07.5  volt  dry  bnUnim  ore  required. 

Tube  ('omplenient 
2  tuNw  tNMil 
1  tube  OX.ViT 

D.  Mom  Corp*  Btock  No.  3K3B10  47 

Vrici,  New .  .  $265 


HIGH-POWER  GEAR 

TRANSTAT: 

Typa  TH4IB6:  lapat  I30/2MV.  M- 
60  ey.  I  ph.  Output  Raapa: 
e.24iV.  MA.  Max.  11.7  KVA  twa- 
unit  bank.  paralM  aaaaaetai. 

Camplataly  aaelaaad  la  eablaat 
with  haadwhaal  C9VC  AA 
atap.  Braad  Naw  .wnM^.VV 

CIRCUIT  BREAKER: 

ITE  Madal  KJ.  Will  haadit  $0$ 

VAC  at  USA.  Braah  ttaM  adiaat- 
ahia  traai  Inetaat.  ta  III  iai»a.*.  Brtak  aaiparaa  ad. 
JaitaMa  fram  USA  ta  lOM’a  arar-  dt  1  ■  AA 

laad.  Braad  Naw.. .  #  I  J.W 

ALTERNATOR: 

Laalt-Allit  Ca.  Typa  "AL".  IM-C.  Oatput  Ili/TTOV 
— I  ph.  to  ey.  .9  P.F.  I2M  RPM,  eampiptaly  Mlt- 
ratalatiat  with  buill-la  exeiter.  C70C  AA 

Braad  aaw.  ariplaal  aratoa .  V*  TFa.WW 


MAIL  ORDERS  PROMPTLY  FILLED.  AU  PRICES  F.O.B.  NEW  YORK  CITY.  SEND  M.O.  OR  CHECK.  ONLY  SHIPPING  SENT  C  O  D. 
RATED  CONCERNS  SEND  P.  O.  ALL  MDSE.  SUBJECT  TO  PRIOR  SALE  AND  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
PARCELS  IN  EXCESS  OE  20  POUNDS  WILL  BE  SHIPPED  VIA  CHEAPEST  TRUCK  OR  RAILEX. 


131  Liberty  St.g  New  York  7,  N.  Y.  OeptQQJICkaB.  Rosen  Phone:  DIgby  9-4124 


ELECTRONICS  — October,  1953 


Want  more  informotioa?  Uia  poit  cord  on  ktat  page. 


SEARCHLIGHT  SECTION 


MILITARY  ELERTRONIGS 


SCR>2M  Portable  Field  Radio,  FrequerKy 
Range  3-5  Me.  6  ar  1 2v  D.C. .  $280.00 
SCR-522  Transceiver  10  156  Me.  4  CH. 

xtal  contral  24v . $129.00 

SCR-536  HANDIE  TALKIE.  .$200.00  pr. 
SCR-555  Direction  Finder  18-35  me. 
Complete  installations.  12v  D.C. 

Input  . POR 

SCR-019  ARMY  FIELD  RADIO  27-38.9 
me.  Xtal  Control  6-1 2v  D.C.  Input. 

POR 

SCR-718A,  B,  C,  High  Alt.  Altimeter 
0-50,000  ft.  2  ranges  1 1 0v  400-2400 

eye . $57S.OO 

AN/ARC-1  Transceiver  100-156  me  xtal 
controlled  10CH.  24v  20  and  50  CH. 

available  .  BTSO.OO 

AN/ ARC-3  Transceiver  100-156  me. 

xtal  controlled  8  CH  24v.  .$13S0.00 
AN/ARC-4  Transceiver  140-144  Me. 

Xtal  control  4  CH.  12-24v. .  .$65.00 
APT-4  RADAR  JAMMER  TRANSMITTER 

165-780  me.  1  lOv.  400cyc _ P.O.R. 

APT-5  RADAR  JAMMER  TRANSMITTER 
30  watt  output,  uses  3C22  tube. 

$159.50 

AN/ APR-1  Receiver  38-1000  me.  in  3 
Tuning  units.  IIOv  60-2600  eye. 

$895.00 


TSK1/SE  K  Boed  Spectrum  Analyzer 
TS3A/AP  Frequency  end  power  meter  S  Bond 
225.00 

EF4A/AP  Phanteei  Target  S  Band 
'TSIO/AFN  Altimeter  Test  Set'J5.00 
T$12/AP  VSWk  Test  Set  for  X  Band 
TS/13-AP  X  Band  Signal  Generator  1000  00 
TS14/AP  Signal  Generator 
TS15/AP  Flux  Meter 
TS19/APQ  5  Calibrator 
TS-23/AFN  Altimeter  Test  Set 
TS33/AF  X  Band  Fewer  and  Frequency  Meter 
TS/34AF  Western  El.  Synchroscope  240.00 
TS35/AF  X  Bond  Signal  Generator 
TS36/AF  X  Bond  Power  Meter 
TS-45/APM-3  X  Band  Signal  Generator  300.00 
TS/47/APR  40-400MC  Signol  Generator 
TS-56/AP  L  Bond  Slotted  Line 
TS-59/APN  AlHmeter  Test  Set 
TS-61/AP  S  Bond  Echo  Box 
TS-42/AF  X  Bond  Echo  Box 
TS69/AP  Frequency  Meter  400-1000MC 
TS-76/AFM-3  Wove  Guide  Kit  for  TS-45 
TS-89/AP  Voltage  Divider 
TS100  Scope 

TS102A/AF  Ronge  Calibrator 
TS108  Power  Lood 
TS110/AP  S  Band  Echo  Box 
TSI25/AP  S  Band  Power  Meter 
TS126/AP  Synchroscope 
TS1 46/UP  X-Band  Test  Set 
TS147  X  Bond  Signol  Generator 
TS-148  X  Bond  Spectrum  Anolyzer 
TS-173/UP  Frequency  Meter  550,00 
TSI74/AP  Fieq.  Meter 
TS175  Freq.  Meter 
TS-250/APN  Test  Set  for  Altimeter 
TS251  Range  Calibrator  APN9 
TS270  S-Bond  Echo  Box 
256B8iR  Synchroscope — Mfg  DuMont 
TSX-45E  3  CM  Spectrum  Analyzer 


TS-250  ALTIMETER  TEST  SET 

Cen  ke  need  wMi  APN-1,  SCR-71B  er  meet 
any  ekbertM  altimeter.  Operates  24  v.  D.C 
Brand  now  Mfg'r . P.O.R. 


BC-312  Receiver  1-7-18  me.  12v  D.C. 

$159.50 

BC-342  Receiver  1.7-18  me.  llOv  A.C. 

$159.50 

AN/APS-2  S  Bond  Radar  Airborne  Ronge 
5-100  miles  5"  P.P.I.  3"  A  Scope 
AN/APS-3  X  Band  Radar-Search  and 
Homing  5"  Screen.  Provides  Class  B 

indication . .  . $950.00 

AN/APS-4  X  Bond  Search  Homing  Radar. 

Presentation  3"  B  Scope ....  $950.00 
AN/APS-4  X  Bond  Search  arid  Gun  Fire- 
ing  RADAR.  Ronge  3-100  miles. 

$2500.00 


Micro  Wave  Radio  Telephone  &  Relay 
Equipment  6400-7200  MC.  Complete 
Equipment  in  6  ft.  rack  cabinets. 
Manufactured  Sperry-GyroKope.  POR 


10  CM  STANDARD  FRE¬ 
QUENCY  BEACON  CAVITIES 

Mfg.  Bemerd  Rke.  Price  51S.S0  eecb 


AN/APS-10  LIGHTWEIGHT  SEARCH 
AND  NAVIGATION  RADAR.  Freq. 
9375  me.  Range  approx.  90  miles. 

llOv  400  eye.  5"  P.P.I . POR 

AN/APS-15A  and  8  High  Resolution  X 
BAND  Navigation  and  Blind  Bombing 
Rodar.  Presentation  on  5"  PPI  and  3" 
A"  Scope.  Output  40  KW.  1 1 5v  400 

eye .  POR 

AN/APN-2  Complete  Sets  available 
checked  out,  also  SCR-729  available. 

POR 

UPN-2  S  Band  Radar  Beacon.  Has  range 
35  miles,  used  to  send  coded  signals 
to  Radars.  1  lOv  60  eye  Input.  $350.00 
UPN-4  Portable  3  cm  Radar  Beacon.  Used 
to  send  coded  signals  to  Radar  12v 

D.C.  input  . POR 

SO-8  MARINE  RADAR  S-BAND. . $2000 
SO-13  MARINE  RADAR  S-BAND  $2250 


AN/APR-4  Receiver  38-4000  me.  5 

Tunirtg  units.  IIOv  60  eye . POR 

AN/ APR-5  Receiver  1000-3100  me.  10 
me.  IF.  bandwidth.  30MC  IF  IIOv  60 

eye  Input . $475.00 

AN/ APR-6  Receiver  6000-10,000  Me. 
uses  30  me.  IF  IIOv  40  eye.  Input. 

$475.00 

AN/APA-11  Puls;  Analyzer  used  to 
measure  pulse  char,  of  any  signal  fed 

to  it . POR 

BC-639  100-156  MC  VHF  Receiver  with 

PWR  Supply  IIOv  60  eye . P.O.R 

AN/APN-9  LORAN  RECEIVER  Airborne 

Navigation  Equipment . P.O.R. 

BC-348  Receiver  28v  Freq.  Range.  1.7-18 

me . $150.00 

BC-348R  or  Q  Receiver  28v  late  model. 

$190.00 


SCR  291A 

Long  range  eutamotk  dIracHen  flndor. 
Utod  to  toko  booringt  on  aircraft,  clilgct 
etc.  freq.  range  1.5-SOMC.  ingot  IICM 
M  cycle.  Ceomglete  Mt*  available  Inciad 
Ing  receiver,  indicator,  antennae*,  cab  lee, 
etc.  Write 


ALL  EQUIPMENT  RECONDITIONED  CHECKED  OUT  AND  GUARANTEED 


RADALAB 

1 964  Webster  Ave.,  Bronx  57,  N.  Y. 

TEL:  WE  3  3232-3 


AN/TPQ-2  K-BAND 
GROUND  RADAR 

Very  late  meodel  aet.  Deed  to  glet  troiec- 
tery  of  artiilory  and  mortar  •bell*  one  le 
enable  counter  battery  fire  with  extreme 
accuracy.  Thb  Radar  is  to  accurate  and 
•emitive  it  will  gick  on  movement*  of  gar- 
aonwei  on  the  battiefleld.  It  con  nbo  be 
uaed  to  meoaure  beight  of  cleod  cover  for 
weather  forecoatlng.  Mfg;  WESTERN  ELEC¬ 
TRIC.  Write 


AN/AFN-a  SHORAN 

A  bigb  grecMen  navigatiea  and  bombing 
equlgment  for  uae  in  alreruft  er  ahlgc. 
Uaed  with  AN/CPN-a  gieond  beoeena. 
Cemglote  aets  available:  Indicator,  egoH 
gator,  comgarotor  etc.  Mfgt  RCA.  Write 


TtHAAS—Minimmmt  erdtf  $25.00  mil 
priet  FOB  Now  yor*  Cffy.  25%  4g- 
pesft  with  ofdor,  bolmnem  COO.  Rartud 
firms  epon  alcceunt.  Prices  suh/oct  t# 
ehanga  wHkmmt  nmtkm. 


4B0 


Went  mere  Information?  Uao  post  cord  on  lost  page. 


October,  1953  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


PLUGS  WITH 
PIN  CONTACTS 


TALLEN  Co.,  Inc. 


RECEPTACLES  WITH 
SOCKET  CONTACTS 


Type  AN  3102 
BOX  MOUNTING 
RECEPTACLE 


Typ«  AN  3101 
CABLE 
RECEPTACLE 


Typ«  AN  3100 
'  SHIELDED 
RECEPTACLE 


1,000 

TYPES  OF  .  .  . 

Connectors 

Plugs 

Sockets 

Receptacles 


TYPE . . . 

AN 

CLT 

PL 

NK 

UG 

GK 

SO 

DPD 

ARC 

FK 

etc. 


RECEPTACLES  WITH 
PIN  CONTACTS 


Type  AN  3102 
BOX  MOUNTING 
RECEPTACLE 


Type  AN  3101 
CABLE 
RECEPTACLE 


Type  AN  3100 
SHIELDED 
RECEPTACLE 


TALLEN  CO. 


58  Carlton  Ave. 
Inc.  Brooklyn  5,  N.  Y. 


ELECTRONICS  — October,  1953 


Wont  mer*  informotiMi?  Um  post  cord  on  lest  p«e« 


481 


715-19  ARCH 


PHILA.  6,  PA 


Telephones  -  MARKET  7  -  6771  -  2  -  3 


SEARCHLIGHT  SECTION 


Wf  auLLtriM 

■  ORE  6000  ITCM8 


..  ii^f 
s^i 
.  t4«.i4 

.  U.M 
.  fUH 


OIL  FILLED  CONDENSERS 


COAXIAL  CABLE 

^rlc«  »•  Ft,  TyM  Fric*  F«f  M  Ft. 

.  tuo  00  mrii/v .  tiM  00 

Sn  iH .  100  00  RO  aSA/U  ..  too  00 

SJMK .  MOO  RU-f4/y .  074.00 

iJ  I  S'.U  iOO  00  K(>.Ji/U .  474  00 

240  00  KG.Jt/U .  40.00 

.  274  00  RG.t4/U .  400  00 

H<|-jO/i; .  240  00  RC.-U/IT .  900  00 

.  100  00  RO-44A/U .  07.00 

55?- .  ato  oo  hg-oa/u .  no  00 

55J-  *  5 .  214  00  RG.67/U .  324  00 

55^  y/J .  450  00  RO-4t/U .  40  00 

55*-  O  U .  000  00  RG-48Ayi; .  TO  GO 

55*-i»A .  IJ40  0)  RO-40/U .  40  00 

HO-OO'U .  1440  00  RG-Oa/U .  74  00 

K<M|/U .  220  00  RO-77/r .  100.00 

Al>n  TO  PRICES  SHOWN  FOR  QUANTITIP.S 


OSFO  VDC  Fric*  MFD  VOC  Dv«c« 

2  404  4  .44  1  3000  I  M 

S-f  400  l.OS  I  2  lOOO  ^SS 

1  400  .44  3  ■  .2  Om  t.tt 

2  400  .00  2  4000  V-04 

2.2  400  R*0  1.44  .2  4000  1.40 

3  400  .04  1  4000  4.14 

4  400  l.U  2  4000  U.40 

4  400  m*4  1.M  I  4  4000  20.40 

4  400  i.7|  I  .01..03  4NV  1.44 

4  400  lit  1  4000  _  0.04 

5  400  D’O  1.S4  .1  1000 10*4  1.70 

s.s  400  l.OS  .1-1  7000  44.04 

4.4.4  400  2.40  .1  7100  1.S4 

4  1  1  400  2.40  .4  7400  7.04 

10  400  3.24  1.1  7400  24.30 

40  400  7.04  .074..074  SHV  4.40 

1  1000  .44  1  lOKV  9.40 

2  1000  .00  .1  12RV  0.04 

2  1000  D’O  .04  1  14HV  47.40 

3.4..S  1000  1.S4  .24  MRV  10.04 

4  1000  1.04  1  MKV  44.00 

4  1000  2.40  1  t4liV  44.00 

5  1000  3.24  .001  40HV  24.40 

1  1200  .04  .004  40HV  14.40 

1.1.1  1200  1.84  .024  40RV  42.40 

.1  1400  .49  .2  SOKV  44.00 

1  1400  2.40  .24  40KV  04.00 

4  1404  i.94  7.4  230VAC  1.94 

.1..4  2000  .M  20  234VAC  3.94 

.24  2000  1.40  1.3  340VAC  1.94 

.3  2000  1.90  12.74  930VAC  4.10 

1  2000  1.94  14  S90VAC  4.90 

11  2000  4.94  4  440VAC  3.10 

1  2400  2.75  2.9  400V  AC  1.40 

1.1  :400  3.84  7  440VAC  4.29 

12  2400  14.40  4  440VAC  4.40 

.4  3000  2.40 

OILMITES 

MFD  V.  TVFC  Fr»c« 

.02  400  OM-4002  4  .44 

.04  400  OM.4004  .48 

1  400  OM.410  .91 

.24  400  OM.424  .44 

.4  400  OM-440  .40 

1.0  400  OM.401  .44 

Tofmt  25%  cosh  with  ordor,  bcdanco  C.  O.  0. 
unhss  raitd.  All  pricot  not  P.  O.  B.  our  wort- 
^oust^  Philo.,  Ponno.,  subjoct  to  choogo  with* 
out  notice. 

CABLE  ADDRESS*  "LECTRONIC  PHILADELPHIA" 


PULSE  TRANSFORMERS 


4«2 


Wont  mort  information?  Use  post  cord  on  lost  page. 


October,  7953  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


FAIR  RADIO  SALES 


133  SOUTH  MAIN  ST 

LIMA,  OHIO 


A.C.  INDUCTION  MOTOR 

Ml  VOLTS  M  CYCLt  l.l  RPM;  Tonpw  Oi.  In.  T5: 
»«tii  »:  with  »«rUN.*  Multipitt  INk  Codrr  Wh»*l 
■  nd  Mlrro  H«ritrh  motintni  nn  Krkckat  Alu.  llahKn- 
rthot  Minor  Tjpr  KWr  IStl.S  |•rtc• . K4.N 


MOTORS:  24  volt  DC  i  /  io  HP. 

Itmo  IIPM  RnwrilMe  Motor  -«•»:  5  H'  »  l-  V- 
Hiioft  8i«r;  1*  x  Kmrrwn  No.  IMMII— 

friro  . 

6EAR  HEAD  tor  xbow  motor.  Boll  Br«tii« 

Hhatl,  lU  to  1  roduetion.  Prior . lE.i* 

COMBINATION:  Motor  *  HodurUoo  Uror.  ...BIBW 
24  VAC  OPEN  FRAME  -»  RPM  DouMo  Rhoft  Bt^ 
(iror  Motor  with  IMarOMCo  tTuteh.  Wioft  nUo'  1-14 

X  a/m-  . Pilro:  ».M 

24  VAC  OPEN  FRAME -3  RPM  Bwk  <l«»r  MpU*. 

Hhoft  »l»r:  %’  x  S/ll* . Prtoo;  UH 

24  VOC  REVERSIBLE -««00  KI’M  with  Mooirtla 
llrxkr.  KIsnm  Mmim.  HpUBO  Rhnft-  ulir:  S'  X  3, 'IS*. 
Minor.  1'  L.  x  1-S'  DU.  OK  Motor  onlT 

s.SBA3SAJ3t.l  . Prior:  IS.SS 

24  VOC  AIRWAY  MOTOR  —  ModrI  SS  3Stl.  Ap¬ 
prox.  .VNIA  RPM.  Motor  aUr;  3-S*  x  1  S'  ^Tt 

.lio;  S'  X  S* . l*Heo:  BLSS 

21  VOLT  M  CYCLE  M  RPM  RnirhroBotu  rrmnor 

Motor  ZIMT  Hhatt  Mar:  1*  x  S' . M  SS 

IIS  VOC  I/7S  HP.  lUS  RPM.  Motor  nar  4*  x 
3  S*.  Hhatl  alar;  1'  x  3/li'.  Rrdinonil  CIST  SI.SS 
I  VOC  I/2S  HP.  4SSS  RPM.  Motor  alar:  r  i  r. 
Hhatt  alar:  S'  x  S*.  Hrdinood  «R  5«  PHor:  t4.SS 
12  VOC  l/SS  HP.  IMS  RPM.  Motor  alar:  r  z  3  S'- 

Hhatt  Har:  I'  x  3/11'.  Deiro  Z5S4TSM . SlISS 

14  VOC  REVERSIBLE 
MOTOR  —  3.T  RPM.  44)  Ih.  ■ 

Torqiir  Motor  Hlar:  S-S*  x 
4-l';i3*  X  3  5/11*.  Hhatt  alar: 
tl  /::i'  X  3/IS*.  Alao  oprratra 
31  VAC.  Phileo  No.  441- 

iiKM . w.M 

27.1  VOC  —  MM  RPM.  I.S  oa. 

Hhatt  War;  1-S*  a 
Motor  WiU':  3-S'  x  1-S'.  No, 

.VHI9.3<IT  . tS.fS 

27  VOC-  -1- HI  HI*— 3000  RPM.  Hhatt  WMTMt'  X 
Motor  Wir:  4'  x  3-S'.  Air  Aaadr.  No.  EE-ril3..M.St 
M  VOC-^-l/M  IIP-3<IM  RI’M.  Hhott  War;  S'  X  ’4'- 
Motor  Waa:  S'  x  S'.  O  B.  No.  5  PNSXHAIO  M-N 
2S.S  VOC  I/M  HP-  32M  RPM.  Hhatt  Wao;  l-S* 
X  S'.  Motor  War;  4-S"  x  3--a«'.  Klrrtrolin  No.  IMT* 


BLOWERS 

loll  Oil  rrrir  RLOWKIt 
(picturrd)  -  approx.  100  I'PM 
Dia.  3S'  Intakr:  3'  outirt. 

Oulrt  ninninp  Motor  alar: 

3S'x-SS'.  MAS'  —  not  Oor't 

a-No.  ,C.39  $8.95  ^ir 

DUAL  BLOWER  — •  Hainr  aa  RN-330  above,  oxrrpt 
has  blowrr  aaaemhly  In  rach  aide  of  motor.  t)nli-r 

No.  ICMO . 3ll.tS 

COMPACT  TYPE  — ■  IM  CPM,  motor  htdlt  Inxldr 
iHluIrrrl  coar.  4-S'  Intakr:  S-S'  x  S'  IHa.  Complrtr 
4-S'  w.  X  P  S'  H  X  8-S'  U.  Ordrr  Na 

FLAN6E  TVPE-140  CPM.  8-S'  Intake;  3-S'  Dla- 
t  oniplrlr  also:  »-S'  W  x  T-S'  H  x  S-S'  D-  Ordrr 
No.  li;iMT  . $13  pi 

flange  TWIN-3TS  CPM.  4'S'  Inukr:  S-S'  x  3" 
Ha  ComplHr  alar,  ll-S'  W  x  f-S'  H  X  *  I /IS' 
I).  No.  senna  . 331. SS 


COAXIAL  CABLES: 

RG-S/U  IHPM'IAl.1  SI. .4  ohma.  Hama 
a/C.  Prlrra:  1  to  IM  tt.  M  M  prr  ft.— 
W  7S^  prr  tl.  --.MO  to  1000  ft.  «S  70  pr 
mlla  W  Si/H  par  tt. 

RG-M/U-71  ohma,  14.1  D.  Imxth . 


PE.103  DYNAMOTOR 

with  PlUrr  TUar  and  Csblra,  S  or  13  VTK:  Input: 
output  .Vh)  vm;  IM  MA . NKW:  339.35— CRED; 

_  32S.35 


TRANSFORMERS— 100V.  60  Cycl«  PH. 

3  VOLT  CT-2SA  -111.01)0  V.  Ina.  OPEN  PRAATK 

a'  X  5'  X  4  S' . 37.31 

Mac.  Two  13  V.  4  A.  Wlndinfa— ilvoa  13  V.  S  A.  oi 

34  V.  4  A . IS.t! 

See.  34  V.  S  A . 31.30  Brc.  34  V.  1  A . 3I.M 

Hrc.  34  Volt  S  Amps . 3S.3I 

Rro.  S-34  or  30  Volta,  8  Ampa . 33.31 


BD  ee  3URRLUS  LISTINO  SHEET 

■I'""  Brand  nrw  rriraar— Rmt  off 

the  preaal  Hmd  for  j-our  PURE  ropy  today  Mallnt 
promptly  on  rroorotl 


L  O  O  K  AT  THESE  ITEMS  WE  HAVE  IN  STOCK!  MANY,  MANY  MORE 
NOT  LISTED!  WRITE  US  YOUR  NEEDS— IMMEDIATE  REPLY! 


ANTENNAS 


RADAR*  . 
RBCBIVRRR* 

TRANSMITTERS: 


DYNAMOTORS: 


AN-ISSR 

A-ISSA 

AN-ISP 

AN-117 

.\N.I3S 

AN-131 

AN-IS7 

AN-PB 

MS-SP  to  M 

AB-J8-(1R 

RC-173 

ATl/APN-J 

.AT3/APN-2 

AT17/APT 

AT38/APT 

ATS3/APT 

ATSP/APR-S 

AS37/ARN-S 

AS4I  ARN-S 

ASSi/APR-3 


PULSE  TRANSFORMER 


Tub*  boM  plug  In  type 

Ham  CD*  prseUiOM  mad*,  klBk  qtaoUty  eeai- 
poet  puls*  tronslorman  xrotuid  oa  hyppysU 
corps.  Thsy  ors  boUt  la  petal  bokoUto  tab* 
baso*  aad  eaa  bo  odopPod  to  aoar  osoo. 
Thor  oro  eempUtolr  baproffBOtod  aad  soaUd. 

SUGGESTED  USES 

4^— BloeUaa  Oscillator.  MoMTibrotor  oad  T 
Scope  CItonlli.  I 

A — WboroYor  Aecaruto  Tiodaff  oad  Triffqor-B| 
iaq  or#  Bposscorr.  21 

-A — UaoxeoUod  ia  dr^t  appUeattoas  lor  qoiH  w 
oratiaq  lew  aowor  aad  lew  Toltogo  piuM.  * 
A — Coa  bo  nsod  la  circalla  utiUsliM  ropotitloa  T 
rates  iroos  0  to  xroU  oror  I  MC  aad  puloo  I 
widths  raafftag  trow  .03  lUoroooeoad  ap.  | 

Pries  $4.50  Mch  iMRutfinls  DpiiYery  1 


tHi  OC&UL  f  N  f  1  E  C  r  R  O  N  f  C  S 
811  Boylston  St.,  Botton  16,  Mou.  CO  7-4700 


Wont  mere  informotioii?  Uw  pest  cord  on  loat  page. 


4«3 


SAVE  ON  TUBES  brand  new  TUBES  guaranteed  TUBES 


rOUR  SURPLUS  WANTID 
We  Pc*j^  Highest  PrUeftI 


SEARCHLIGHT  SECTION 


VT-mA 

rGt72 

Mnw 

2MA 

2U/VT4C 

nTc _ 

221A 

IIX2UA.. 


tM 

lt.M 

U.M 
,  n.M 

IM.M 

T.M 

7.M 

4^ 

4.*$ 

12.M 

1.2S 

4. M 
IMI 

.  >.w1 
IAS 

5. M 
.7S 

4AS 

lA* 

S.M 

I.SS 

t.5t 

IS.N 

l.U 

»».$• 

.  44.SS 
.  44.S* 

.  I.M 
.  U.ti 
.  UAS 
2.21 
U.M 
.  1S.SS 
.  S.7S 


S.W  SBMS  WA*)  2SMI  .. 

7.M  tC21  24.SS  2S«TN 

4.S!  tr* .  4.M  2SSTL 

4.Sf  114  .  S.2S  FG2SSA 

4.S1  UU  S.M  rG2StA 

7.St  tSU7GTV  2.n  274G 

14.M  SXSWGT  LM  3MTM 

I2A1  7C21  4S.M  IMTL 

IS.S*  12Ay7  2.M  M7A  Ml 

l.tS  12DP7  IIM  nSA  .. 

14.1*  UCM7  2t.M  Jits 

12MP7  ll.St  JIM 

-  UN  .tS  J27A 

FG  17/SSS7  J.Sf  JIIA 

MX  21  lit  l4tA  .. 

FG  n  12.M  JftS 

SSTG  .....  t.H  JMAt 

M  NIU7  4A$  ms 

M  EFSt  .7t  174S 

**  t2HAF7  write  JttA 

14  FGS7  SSH  UAt  JtJA 

50  NKM/lMl  2At  n4A 

NN4S/I02J  2S.St  417A 

_  HVtS  4.lt  4J4A 

NK72  1.21  44tA 

4.St  NK73 .  lAt  444B  .. 

4.St  7ST .  MS  4ttTN.. 

t2.St  7STL  I.SS  4S«TL.. 

LS.SS  S3V  l.lt  4S1 . 

I2.$t  FGM  IMS  22.St  4t4A... 

l7.St  VTSS  U.SS  44S . 

IS.St  NH  S.SS  471  .. 

trite  IttTN  S.M  S27  ... 

U.SS  FG-IM  SMI  2S.M  WIAM. 

ISAt  FG-IM  U.M  S31 

tS.N  VU-Ul . SS  CKSJSA 

S.SS  HF12t .  SAS  I  MS _ 

IAS  F-123A .  7.7S  S7SA... 


SKCMU 


WE  HAVE  ALL  TYPES 
IN  STOCK 

Standard  Brandt  ONLY! 


.M  Mt  4.M  MM . 

. ..  24.M  Ml .  U.SS  mi . nS 

2U.M  MS  .M  ItU .  TS 

24S.M  MSA .  l.»,Sm .  4.i| 

.  S.SS  tt4  lAt  MU .  iS 

IMS  MSN-A  17S.M  tm .  iS 

.  2.7S  m  .....  JAS '  tm . . . 

.  7.M  S23 .  IAS  NUA .  tS 

. 41-tt  S31A .  S.M  Sm  .  tS 

. M.M  SS4  AJ  Stt2  .  ^ 

. 2S.M  MS .  AS  sm .  iS 

SM  .  .u  sm  .  4 

M7  AS  sm .  iJl 

SSSA  .M  sm  .u 

SSS  2AS 

CKim  .M 

Thousands  of  otbor  typos  In  stock.  Sond  us 
your  roqulromonts. 


2021W .  2AtiaPl .  1.SS  SJFl . 

1C22  .  2.7StMF7 .  S.SS  UF4 . 

2IM  .  S.MtJn . 12.M  SJFS 

2CM  .  3.2S3NM . 2M.M  1323 . 

2mA . .  7.M4G24 .  MS  SJM . 

2322  IM  4C27/CVS2  17.M  S3»  . 

232t . 14.M4CU  SSAt  S3M . 

2322.. . . U.N, 4031 .  22At  S33J  . 

tm . n.M  4K2t .  S4AI  SNFl . 

239..  ....  ».MiU22 . 1U.M  SNJGV . 

23SS . 2T.M4323 . Ut.M  ST4 . 

23M . U.N4324 . US.H 

I3N  M.M4327 . lU.M 

2342  14$.M43M .  lU.M 

X3U  ..  24.M43U . .  lU.M 

All  Pricos  F.O.B.  Los  Angolos,  suWoct  to 
chunps  without  noHct.  Mlnlmnni  ordor  $).00 


EUCTRONICS 

Dopt.  E-2P 
7IU  Mtlrtu'  A«t. 
Lm  Anttlts  4C, 

Ctllftnila 


QUARTZ  CRYSTALS 


Btaadord  makos  such  as  eryslol  Kosocnreh,  XUloy,  ote.  uado  to  a  tolotaneo  oi  .02%  or  boltor  ond  oro  orcriloblo  In  tho  (oUowtng  iroquoiieloa 
and  typosi  Typo  FT-S4S  (Pin  Bpo^a  0.S0S,  Pin  dia.  0.013") 

Prieo  SI.I5  ooch.  In  lots  ol  2S  (can  do  ordorod  in  tarioas  iroquoneioa)  Prico  113.75 

HOTS: — In  Ibo  Iramieneina  lutod  boJow.  ihoso  abown  alngtr  an  In  quanOMos  of  SO  or  mon,  whiio  olbors  sbowinq  two  froquondos  with 
lbs  word  "to"  in  ootwoon  indicatos  a  rarioty  ol  IroauMtefoM,  botwoon  iboso  limits.  In  small  quontilios,  tor  oxamplo; — "3701  to  tnv  In- 
dicalos  araUablUIr  In  3702,  3703—3770  CC. 

FREQUENCY  (IN  KILOCYCLES) 

ISM  SMt  SMS  7S2S  to  7571  7735  to  772t.7S  TMt  Mtt  55M 

3135  MM  SMS  7Slt  7733.3  TtM  ttti  to  tIM  5575 

3tM  5133.3  Mtt  to  1075  7550  77U  7510  5IM  to  5300  5500  to  5501.7 

3300  MIO  to  5117.7  IIM  to  1173.3  7105.3  7741.7  7570  5335  to  5301.7  5100  to  5101.7 

3400  5455.5  1303.1  to  1350  7111  TTM  7575  53M  57N  to  5741.7 

MM  5177.7  130ttoU75  7120  7751.35  TOM  53M  5711.7 

30U  57M  1400  to  1473  7135  77M.t  TtM  SOM  5751.25 

3IU  5701.7  MM  to  1571  7141.7  7773.75  TOM  5333.1  S5M.7S 

3110  t723A  MM  to  MTS  TMO  7775  7001.1  S1M.7  H71.2t 

tM4  to  MM  5735  17M  to  1725  TMO  7751.7  7035  S3M  5031.25 

3751  to  3700  STM  1035  to  UTS  7173.1  7701.7  TOM  5355  OIU.O 

3035  5744.4  MM  7175  TOM  TOM  5101.1  to  UTS  MM 

43M  S7M  MM  to  1075  7101.7  7SM.1  TOM  S4M  OlllloOSM 

4375.35  STM  1075.75  TTM  7|I0  TOM  5435  OMl  to  OSU 

4144  to  41M  5771.3  7230  to  73M  77M.3  7530  7075  54M  I3,1M  to  13.0M 

40M  to  4SM  STM  7435  to  7475  7710  7535  TOM  S4U.1  to  5401.7  13.004  to  11,501 

40M  to  40M  MM  to  MOl  74H.7S  7711.7  7SM  70U.3  SS3S  11,SU.H 

Ttp*  FT241  or  CRIA/AR  (Pin  Spodnq  V^".  Pin  dia  W)  Prico  oach  .79  25  lor  $17.50 

ftwqnoney  (In  ZUocyctM) 

43M  MM  MM  IIM  to  U70  17M  7370  7735  to  TTM  MI3  to  MM 

MM  SMS.l  5010  to  5070  U70  U70  74M  TOM  to  7SM  55M  to  5517 

MM  to  SOM  STM  MIO  to  MM  1M3  to  MM  MM  74U  TOM  to  TOM  OIM 

5IM  to  SIM  STM  IIM  to  1151  1530  to  MM  1010  7SM  to  7SM  UM  to  a3M.4  SMS 

SJM  to  530S  MI7.5  1303  to  13M  MM  to  MM  71M  7M0  to|717S  53M  to  SMI  11,177 

Typ«  DC  34  &  35  (Pin  Spadnq  13/16"  Pin  dia  3/16")  Pric*  $1.35  each 

>  Praqnooay  (In  KUoayelM) 

3331  3U3  3SM  3077.5  IIM  MM  4305  43M 

llM  34U  3WI  MM  3370  3700  4335  44U 

MM  3470  35U  3155  1413.5  43M  43M 

Type  241 A  W.E.  (Pin  spacing  0.485".  Pin  dia  0.093")  $23.75  for  25 

(Crystal  Proquoney  (In  UaqacyolMl 

70.0  73.0  73.3  71.0  75.0  01.3  03.5  03.5  M.4  M.l  M.3 

70.1  73.4  73.4  71.4  75.5  01.1  03.0  M.O  M.0  M.S  05.1 

70.5  73.0  74.5  71.5  70.1  03.0  01.3  M.3  M.3  07.1 

71.1  73.0  75.4  77.1  M.O  03.4  03.0  M.l  M.l  05.0 

BE120S — Wn  con  supply  Crynlolt  grouiid  to  a  tolnrancn  ol  Xl%  to  a  irnqnnoey  clonn  la  yolan  to  thonn  cTyatola  UnmUod  In  BEISOI, 
BEltOl  or  BIUBB.  Prlcn  SI 45  noch 

EDUE  ELECTRONICS,  INC. 


Wont  mere  information?  Uts  post  card  on  lait  pogt. 


October .  1953  —  ELECTRONICS 


CHANNEL  CONDS. 

W«tf«  PHm  mm  W«tf« 


TRANS.  MICA  CONDS. 

PHm  mt4  9hf44 


79  Watt* 


►VTLADI 


«OQiV  r.U.II. 

P.U.M. 
•MV  t.4i 
SMVAC  t»f$ 
MOV  i.fi 
loooT  . .  i^i 
itoov^  * 
SMVAC  i.?i 
•MV  1^ 
lOMV  tM 
tSMV  i.M 


4*00  M*  i  •<"  IMO 

MOO  2.H  .ot  SOOO  r  &.1I 

•000  t.#| :  .OS  isoo  .T| 

•00  .if  .OSS  000  •  .<• 

SMO  ’u  *  OoMMt  nuar  Ty»#.1 

BATHTUB  CONDS. 

V*H«  ,  MM  V«H«  PriM 

•00  S.2S  ii.ts  000  .•• 

•M  .2S  .!•  lOM  .M 


?  MOV  tM 

7  lOOOV  tU 

•  MOV  t.|| 

•  OMVAC  |.i0 

•  lOOOV  t.|f 

•  IMOV  4.U 

•  »0MV  1.21 

is  tMV  |.H 

•  S  MOV  |.M 

10  OMV  1.0 

10  OMVAC  M 

!•  lOMV  4.|| 

10  14MV  .i.M 

!•  OOMV  P.II.C 

12  lOMV  4.ff 

12  20MV  •.•• 

14  SSOVAQ  l.ff 

IS  440VAC  4.01 

IS  lOMV  S.IS 

IS  ISMV  •.}! 

17  SSV  .•• 

20  S20VAC  4.M 

to  ttovAC  s.n 

so  SSOVaC  S.2S 


ALSO 


Ip.  Kli 

.  0...  ■■■■I.M 


COIWENSERS 


6  mf4>-150  V . $.35 1 

Throe  term,  dual  Smfd.  oU  coad.  con* , 
plpte  with  brackets,  measurtnc  4^*1 
Ideal  for  audio  crofciver  Dot* 

worka 

2  X  1  Mfd— 230  VAC .  .  .  $.49 

2  8.T.  Batiitub 

7  mfd — 600  V . $1.45 

Bj  Ifdiat  mft. 

1  mfd — 1500  V . $1.05 

4  mfd — 600  V . $1.10 

Ihial  tmfd  ioction ;  4  ilemral  term. 
Standard  dtmenMooa 


.  CONDfNSfR  SPfCIALS..  . 

OVER  16,000  SOLD 
10  mfd — 600  V . $.9t 

TIitm  ton*.  M.  •k.iiMl  tym- 

OlMt.  »,'x2<^'x2'.  Tw.  5  Mfd.  tM. 
ti.M  ratad  dOf  V  at  72  dtf  "C”.  ItM- 

V  tart.  Maati  etMMtrclal  taaet.  far  (00 

V  aoaratiaa  ao  ta  40  daft  “C”.  Idaal 
far  flltar  ar  »tm*r  fartar  aodlaatiaa. 
Raaaat  aalaa  prava  ttil.  ra(^  kloh 
aaality  amdaaMr  ta  b.  a(  aatataadlat 
valaa.  Cartaa  af  24.  wrtaht  .  aa 
42  Iba.  Laraa  aaa.  avall^  6. •9 


.  MICA 

12  mfd — 450  V . $.69 

Rrctanpular  caae — Klaotrolytle 

.00025  mfd— 1200  V..  .$.19 

Tram.  Mica  Typa  *4.  lOK  dlae  Iota  of 

too. 

.03  mfd— 600  V . $.55 

Tram.  Mica  Ttpo  «(. 

•  mfd— 500  V . $1.35 

3  X  .1  mfd— 600  V _ $.42 

Arox  *(18  Chanaal.  3  Tarma.  bat.  niiitf. 


SILVER  MICA  CONDENSERS 

7,  24,  20.  S3,  SO.  60,  70.  00.  100,  120,  ISO. 
170,  300.  270.  300.  330.  300.  400.  450.  300. 
7Sa  800.  1000.  1400.  1400.  1700.  A  2000 
nimtd. 

7  to  M  mintd ...  ...  (4 

1000  to  1700  mmtd _  144 

100  to  800  mmfd .  04 

2500  mmtd .  Ibd 


SMciol  S.  Mica  KH— 100  A  $«.S0 


POWER  RESISTORS 


Prl««  Mch. . .  .*375** 


WMt  mart  lafoTaiatiaaf  Usa  poat  cord  aa  Imt  paaa 


ELECTRONICS  — OctoSar,  1953 


SEARCH  RECEIVER-ARD-2 

Fraaoancy  rofifa  00  to  3000  Met. 

Maaaaraa  RF  alanaia  tram  M  ta  SIM  Met  aad 
aalaa  rataa  traM  10  ta  (080  cyclaa. 

Tha  ARO-2  tax  ba  aaad  aa  a  Diractlan  Fladar 
ta  laecta  alaaala,  ar  at  a  tracaaaey  matar,  by 
VISUAL  aad  AURAL  ladkatara,  prartda 
Orlalaally  daalaaad  aad  aaad  by  U8N  air- 
arafl.  Idaally  aaltad  far  military,  laborat^ 
aad  (aaaral  paryaaa  aaa. 

faalamaat  eaaalata  of  tba  fallaarlac 

ANTENNA  OETECTOR-CMO.((AFH  —  Haa 
rarlaMa  laofth  aataaaaa.  diada  dataatar  aad 
tihwr  platad  taala(  atab  arltb  eollbrrtad 
taala. 

AMPLIFIER  CMD-IOADC  —  baa  tbrac  rtarn 
aalaa  amallbar,  a  triMar  alraalt,  a  aalaa  rata 
eaaatar  alraalt  ood  aadia  amalHIar,  vlaaal 
ai(aal  lodlaatar,  rartIRar  aowar  aaaaly  wbiab 
It  aat^hw  aa  IIS  Vam  AC  M  la  24M 
ayalaa  aorraat,  raaalatad. 

TEST  OMILLATOR-CMD-SeABO— bat  aaaMy 
frtaocaay  af  4M  ayalta  arltb  aalatttaa  af  faor 
aalaa  raartitlaa  ratat. 

ALL  CABLES  AND  FimNOB.  ACCEB- 
•ORIEB  ANU  BNOCK  MOUNTED  RACK 
far  Imaaadlala  iRftallatlaa,  plat  tarn  Tatbalcal 

•  Maaaak. 

SPARE  PARTE  Btaal  ahart  laalodaa  aparaa 
far  oaoiBaRaata  aad  haa  tadra  aata  of  apart 


TWX— N.  Y. 

1.223 

COMMUNICATION 

DEVICES  CO. 

2331  Twalftb  Aaa. 

NYC  27.  N.  V. 

CaMt:  CammaaMav 

Trt:  Ad  4.0174 

SEARCHLIGHT  SECTION 


MANY  OTHER  VALUES  AVAILABLE 
INQUIRIES  SOLICITID 


CHOKES  •  FIL.  TRANS. 

Hen.  1.30  amp .  fP.SB 

Hen.  2  amp .  P.U.R. 


METAL  TUBULAR  OIL  CONDS. 

Mfe  WMO  Mw  I  Mfe  «•«•€  rrim 

.•MS  4M  S.M  .U 

.•••  SM  .14  i  .••  tOMV  .1| 

.•1  SM  .M  .1  4MV  .11 


1.30  nmp. . . . 

2  amp . 

105  mn. . . . 

150  me . 

300  me . 

200  ma . 

125  ma . 


os  2MV  ,$f  I  . 

MICA  CONDENSERS 

0,6.8.10. 10,20.30.  34,  SO.  00.  70.  7A  lOa 
140.  ISO.  180.  200.  230,  340,  200.  300.  300,  , 
300,  400.  470.  000.  010.  600,  600.  700,  750. 
1000,  1200,  1300.  1400.  1000,  2000.  2200.  ; 
2400,  SOOO,  3300.  3700.  3900,  4000.  4700.  ' 
SOOO.  5100.  6000.  6^  0000,  7000.  7000. 
7900.  8000,  9100  A  lOiOOO  MMId. 

PRICE  SCHEDULE  I 

5  to  700  mmfd .  04 

1000  to  1000  mmfd .  (4 

2000  to  6100  mmfd . 104  ' 

9100  to  10000  mmfd . 2(4  ! 

I  Ipoclal  MIcb  KI9— 100  g  $J.S0  | 


Writs:  ART  HANKINS,  Owimr 


Prim.  1  lOV..  8eo.  0.3V  Q  OA  . . . 
PHm.  I  I7.0V-44ae  #1.  (V  •  lOA 
8M.  #3.  3.0V  •  1.7&A 
Henn.  Saadad . 

—  RHEOSTAT  — 


Type  ••J**  Pot* 
Relays 

Micro  %  Tog.'Bws. 
Power  llheoe. 


— WANTED-;- 

CoiNloMPra  at  oil  TySM  tm  tmy 
Ruantity.  Alts  oHtsr  atsiiSsrd 
compsnsfiH. 


MOIVMOl  Til  RADIO  LABORATOItlES 


BOX  I.TO 


M^ng  Branch  B-.TI02  OAKHIIRKT.  IV.  .1. 


WHOLESALE  ONLY 


ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYORAUUCS 


RADIO  A  ElfCTRONIC  SURPLUS 
I3933'9  ttUSH  STREET 
D«troll  3.  Mich.  TO  3,  3403 


GLASS  TUBING 

PYREX  .  NONEX  •  UR/NIUM 
BULBS  4  CYLINOIBS 
WRITE  FOR  FREE  MONTHLY  LIST 

HOUDE  SUPPLY  COMPANY 

PHONE  KEYPORT  7.1200 

M.  R.  #1  Box  BBX  Ksyport,  N.  J. 


NATVAR— YELLOW  VARNISHED  CAMBRIC 

CLEARANCE  BALE 

doth:  SOOO  Ua.  Ydt.  .000'  37*  wlda  at  4Sd  yd. 

•(00  Lla.  Ydt.  .oor  —  tr  wlda  at  4B(Jd. 
Baawlaai  Mta  tap#:  2000  Bnao  Yda.  .006  A  IMI 
Grata  Yda.  .mr  katb  K'  x  72  yds.  at  BI.7B  par 
Grata  Vd. 

Bampitt  ta  fttforaf.  UoaafWp  Pf  tat  gala, 
on  prfata  P.O.B.  paor  plmt. 

J.  M.  HIRBCH  C6. 

022  Waabtaataa  BL  Bu  Fraatltta  II.  CoUf. 


4  PDT 
RELAY 


26.5  VDC  midfst 
425  ohm  $2.95 


CONDENBERB  la  ataek:  bothtoba  Iraoi  M  4BBv  ta 
2  mfd  (Oil.  aartabt  allt  (CPM  ayraaalt,  VAR. 
ata)  tram  3x.|.aBB«  tr  I  mfd  COOr.  Ltroa  wla  fraai 
.l-nWv  to  I  mfd.2.IBBv.  Alta  mlao.  tlbmr  mlao, 
aamartttlia  trimaian,  atromlet.  air  aarlablaa.  Da. 
tailad  liftliio  mmUabla. 


PL.I44.  BO.IM.  PL.0B,  AN.SltB.IBt.2t.  BS-IN. 
SOO-IOB  ayala  I4BB  wm/V^aMa  fm.  alaatraaia 
aanaratar,  22Ba  OB  ay.  lamit  CML  Sl4tB 
2%  .002  Sllyar  Mias— 3AB  fatta— Bwitebti  I  Palt 
on  Iftfarfol  Km.  Olamt.  qaaraa(atd 
PsNM  Nat  osty.  WrHs  tor  BaNatis  f 


SEARCHLIGHT  SECTION 


WESTERN  ELECTRIC 

.  TUBES 


Available  From  Stock 


371A  . 4.73 

374 A . 4.23 

3»3A  . 9.75 

394A  . 3.75 

396A/2C3I  . 4.23 

403A . 3.23 

403B . 3.30 

404A . 11.95 

406A  P.UR. 

407A  . 4.75 

40«A  . 2.75 

4I2A  . 3.50 

4I6A  . P.U.R. 

4I7A  . I0.S5 

4I8A  9.75 


I  Calvert  Electronics 

INCORPORATED 

I  59  FOURTH  AVE.  NEW  YORK  3,  N.  Y. 
OREGON  4-3027 


WrH*  tar  FREE  turvlM  Catalat. 

HARJO  SALES  CO 

4109  BURBANK  BLVD. 

P.  0.  Box11B7 
Masiiolia  Park  Station 
BURBANK,  CALIFORNIA 
Caktot  HARJO 


LOOKING  FOR 
HARD-TO-FINO 
PARTS  & 
EQUIPMENT? 

Juit  a  partial  list  of  our 
prosont  stock: 

•  BC-348  •  BC-342  •  ART-13 

•  ARC-3  •  APN-9  •  LM 

•  BC-221  •  BC-6n 

•  VARIOUS  TEST  EQUIPMENT 

NEW  EXPORT  DIVISION 
FOR  ALL  FOREIGN  ORDERS 
Prompt  attention  to  all 
inquiries — oil  longuoges 


^ /ectronlc  Jy  INC. 


92  Broad  Street,  Babson  Park  57,  Mass.  —  Wellesley  5-5210-1 


SPECIAL  VALUES 

TV.  Alltnaimt  Btinal  G.iwralEr  clianntU 
l-IS  SMne  &  VIdM  cryital  eantrallMl. 

HaiattiM  Madel  1314.  1317  Coaialttr 

EXC.  S  tSO.M 

LR-I  FfMacncy  Mrttr  IMKC.-30MC  EXC.  1200.00 
T8-33/AP  Fraeaaaey  Malar  (tOO-OSOOMC. 

EXC.  221.00 

BC-721  4  LM  Free.  Malan . EXC.  99  30 

Sltaal  Sanaratar  Farrii  I4C  7S-30, 

OOOKC . EXC.  330.00 

Tt-l2/AP  X  Band  Tati  Balt  Camaiala 

EXC.  300  00 

TB-I3/AF  X  Band  Bl«nal  Ganaratar  EXC.  'lOO  00 
Madal  80  Bloaal  Ganaratar — Maawraaiantt 

Cor* . NEW.  590.00 

804C  Wtnal  Ganaratar  l•3S0MC . EXC.  400.00 

TB-l4e/UP  X  Baad  Bltiwl  Ganaratar 

EXC.  600.00 

MEII/U  RF  Wattaiatar . LIKE  NEW  125.00 

AN/BGC-I  Taiatyeo  Tanalnal  Sat 

LIKE  NEW  225.00 
Caoaaltanaa  Bridfa — Gaaaral  Radio  7I6B 

EXC  27t.00 

Imaedania  Bridfa — Ganaral  Radio  I60A 

EXC.  22S.OO 

A  LARGE  STOCK  OF  ARC-1.  ARC-3.  ART-13. 
APN4A.  APN4B.  APR4.  ARB.  BC-SI2,  BC-S42. 
BC-34e.  BC-433G.  BC-lll.  BC-I3IM.  ORT-3. 
I96A.  1222,  IE-I9A,  IE-35A.  IE-3SA,  SCB-204. 
SCR-S22,  BCR-S7«.  BCB-e28.  TCB.  TIO/APQS. 
TB-34/AP.  TS-IOO/AP,  T8-IB4/AP,  I4C.  Plu«> 

and  Miynt  . PUR 

•  POn — Prif.  ua  reauait 

WANTED 

All  tyaaa  at  radio  and  alactronle  lurflvi.  Wa  a«- 
tneldly  naad;  APAIO,  APNO,  APR4.  APN4.  ARCI. 
ARCS.  ARTIS.  ATC.  BC22I.  BC342.  BC348.  BCSIl. 
BC72I.  0VI2.  DYI7.  1100.  LMIO  tn  LMIO. 
MGI40F,  MOI40H.  PUI4.  R5/APN7.  RSA/ARN7. 
BCR7I8C.  TCB.  TNIO.  TNI7,  TNII,  TN54,  TBS. 
TBI3/AP,  T833.  T83S.  T845.  T87S,  T878.  T8I02. 
TBI47/UP.  T8l4e/UP.  T8I73.' TSI74.  TI7t.  TS250. 
TB2SI.  T8323.  (ICT,  IF,  IG.  5CT.  SDG,  SF,  5G. 
•DO.  80.  IISV.  60  a.*.i.  8tlnma).  and  all  tyK> 
at  Nanrlolt  P^ard.  Ganaral  Radla  Ca.,  Maaiun- 
mant*  Cara..  Baaaton  Radio.  Farrii,  Laadi  4 
Narthma.  and  athar  tait  aoalfoiant. 

Plaaia  ilato  acturala  doKrlftian.  canditian.  and 

Car  laaraat  frica.  Eaflain  aiodlReatlan,  If  any. 
a  fay  Iraltlit  cDarfa*. 

NEW  CATALOG  NOW  AVAILABLE 

Pnotocon  Sales 

417  N.  Faalhlll  Blvd.  SVcamara  2-4131 

Paudani  8.  Calif.  RVan  1-8711 

CABLE:  POataeon.  Paiadana. 


Atten:  Sckoob,  Labt,  Homtl 

WE  PAY  MORE 

FOR  RADIO  PARTS  4  EQUIPMENT 
Cask  la  an  yavr  lartlai  aoalanNot— 
ar  art'll  trada  tar  aamathlnf  yov  raally 
naad.  Wrila  today  I 


4S6 


Wont  mort  information?  Use  post  cord  on  lost  page. 


October,  J953  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


SPECIAL  PERPOSE  TERES 

ClA  ... 

.  6.25 

3B24W.. 

.  6.75 

6BM6  .  .. 

.  52.50 

276A.. 

6.50 

7000. . . . 

12.50 

815. 

4.50 

IBSS 

1.75 

3B25 

3.50 

6C21  . . 

.  16.75 

282A .... 

10.25 

701A. . . 

4.50 

829A .  .  . 

6.75 

1BS3 

6.00 

3B26 

2.75 

6CF 

12.75 

283A.... 

3.25 

702A . .  . 

2.00 

829B 

9.00 

1B24 

7.75 

3B28 

4.50 

7BP7  . 

3.75 

304TH . . . 

6.75 

705 A.  . . 

1.00 

830B . 

2.00 

1B3S 

1.50 

3C23 

6.75 

9LP7 

.  3.50 

304TL 

5.00 

706Ay  . 

22.50 

832... • 

6.00 

1B35 

.  8.00 

3C24  . 

.  1.00 

12DP7 

12.50 

307A.... 

2.75 

706Fy  .. 

30.00 

832A . . . 

7.50 

1C21 

2.00 

3C31 

2.50 

12GP7. . 

.  15.50 

310A. . 

3.50 

706Gy. 

30.00 

833 A..  . 

30.00 

2AP1 . . 

6.75 

3DP1  . 

.  3.00 

FG-17. 

3.00 

311A. . 

3.25 

707 A. . 

4.00 

836 . 

3.00 

2C39A 

.  12.50 

3EP1 

3.50 

RX.21 . . 

.  7.50 

31 3C . 

2.25 

707B 

9.50 

•37 . 

1.00 

2C40 

6.25 

3GP1 .  .  . 

.  3.00 

RK-23... 

2.25 

323A. . 

11.25 

708A. . . 

2.75 

838 . 

3.00 

2C43 

10.50 

31P12. 

15.00 

RK^2. . 

2.00 

323B.. 

9.75 

709A .  . . 

2.75 

•46 . 

85.00 

2C44 

1.00 

3KP1 

9.75 

RK-73.. 

.  1.00 

328A  . . 

4.25 

715A.  . . 

3.00 

849 . 

18.50 

2D21  . 

.  1.00 

4C22 

7.50 

75T.... 

5.00 

329A. . 

6.00 

71  SB 

4.50 

860 

2.25 

2E22 

1.75 

4C27. 

12  75 

FG-95.. 

16.50 

348A .  .  . 

6.50 

715C  ... 

15.75 

•61 . 

10.00 

2J22  . 

.  5.25 

4J34. . 

112.50 

F-128A 

38.50 

350A  .  .. 

4.25 

719A. . 

18.25 

866A.  . . 

1.00 

2}26 

.  13.50 

4135.. 

150.00 

F-129B.. 

.  90.00 

352A.  . 

7.50 

721A. .  . 

1.50 

878. 

1.25 

2J27 

.  9.75 

5BP1 

3.50 

VT.158 

.  38.75 

353 A. . 

3.25 

723A  B 

13.50 

884. 

1.00 

2J31 

20.25 

5BP4  . 

3.50 

FG-172 

18.75 

354A. . . 

15.00 

724A .  . 

1.75 

869B 

55.00 

2)32 

22.50 

5C30 

3.00 

FG.190 

7.75 

355A.  . 

15.00 

724B 

2.25 

•92R 

257.25 

2J33 

20.25 

5CP1 

.  4.25 

204A .  . 

.  28.75 

375 A. .  . 

10.50 

725 A.  . . 

4.25 

902-PI  .  . 

4.25 

2j34  . 

18.75 

5D21 . . . . 

.  13.75 

F.207. . 

.180.00 

394A .  . . 

2.50 

726A  . 

8.75 

923 . 

1.00 

2J38 

9.00 

5FP7. 

.  1.25 

212E  .. 

.  25.50 

417A. . 

6.00 

726B 

40.00 

927 . 

1.00 

2J50 

15.75 

5FP14 

12.25 

WL-218 

.  28.75 

434A... 

12.00 

726C 

60.00 

931A. . . 

3.75 

2)55.  . 

50.00 

5JP1  . . 

.  16.75 

F.232CH 

.180.00 

446A.  .  . 

1.00 

728Cy 

25.00 

CK-1006 

1.50 

2)56 

112.50 

5JP4. . 

16.75 

250R  . 

6.00 

446B 

3.00 

728Dy. . 

.  25.00 

1624. . . 

1.00 

2)61 

30.00 

5JP11. 

16.75 

250TH . 

.  13.50 

450TL 

40.00 

728Ey  . 

25.00 

2050... 

1.25 

2k25 

20.50 

5J23. . 

30.00 

250TL 

.  8.50 

GL.451  . 

.  3.00 

728Gy . 

25.00 

ZB.3200 

.150.00 

2K41 

93.75 

5130. . 

. .  29.50 

253 A. . 

.  11.75 

464A  . . 

6.00 

803. 

2.50 

8012  .  . 

.  1.50 

2X2A 

1.25 

SLPI . . 

13.00 

264C. . . 

.  3.00 

527 

8.75 

807 . 

1.25 

8013 

2.00 

3AP1 .  . 

5.00 

5R4Gy 

.  1.00 

267B  .. 

.  7.00 

631.P1  . 

3.75 

808. 

1.50 

8020 

1.00 

3BP1 

3.75 

C6A. . 

4.50 

271A.  . 

6.50 

WL.530. 

.  12.75 

811 . 

2.25 

8025  . 

3.50 

3B24 

4.25 

6BL6. . 

52.50 

274B 

2.25 

700A. .  . 

12.50 

814 . 

.  2.50 

PD-8365 

50.00 

•  iaceiving  tuba  listings — 
upon  raguast 

western 

engineers 

Unconditional  guorontea  extended 

Subiact  ta  prior  disposition 

•  Jsual  terms  apply 

ELK 

GROVE, 

CALIFORNIA 

CfOftCf  WHITING,  OWHtR 

CARRIER  EQUIPMENT 

Wertarn  Eltctii*  CF>IA  4-ctiannM  evriar  tatoviMM 
ttrminalt. 

EE-IOI-A  2-chinMl  I0M/2C  eyel*  earrlar  rinMn. 

CFO-B  4-«kaniMt  earriar  allot  ratalataB  tatapnona 
•aratinalt  eaaipltto  with  toar  ehaanaU  iMO/n 
rycia  rtntlof. 

CFD-8  4-ckannal  pllat  rafolatad  talaphano  raaaal- 
art. 

r.42.A  V.  F.  talafraph  la  tnm  7-  ta  12-ahaaaai 
tarailBalt. 

F  MC  I  or  2  rhannali  earriar  talaphoao  tarmloaU. 
autaoiatia  rofulatlon,  duplox  titnallna  aaeh  ckan- 
nal.  Carrlar  froaoanciat  aboyo  3S  KC.  Idaal  far 
addinf  channalt  abova  typa  "C. 

Caaplota  antinaorina  and  initallatia*  aarvleae 
offarad. 

RAILWAY  COMMUNICATIONS.  INC. 

Raytown.  Mlaaourl 
Talaphona:  FLomlnt  2121 


IN  STOCK  FOR  IMMiDIATi  DiLIVlRY 

SIGMA  4F  8000  OHM  RELAYS 

AH  New,  Contract  Termination  Material— Production  Quantities  Available 

SpBciol  Low  PricB — 3  for  $10.25 — 10  for  $32.50—100  for  $300.00 
Supor-Sentitivo  BK-35  Typo  Relays,  10,000  ohm  of  Vi  mo,  SPOT  $4.95 

HERE  IS  ANOTHER  GOOD  NUMBER 

Typo  DYR-4011,  Dual  .1  mM  600  VDC,  3  Sido  Torminolt  Bathtub  Copocitor 
100,000  Cleon  Now  Units  Available — Priced  at  17Vid  for  Quick  Sole 

Nats:  at  this  pries  yon  can  vis  thoiv  aa  Is.  tie  bath  asatiaaa  tsaathar  far  approx.  .2S  mfd  capaalty  or  vas 
as  linpla  .1  mfd  salt. 

FOR  FAST,  INTELLIGENT,  FRIENDLY  SERVICE  ON  ELECTRONIC  ITEMS  "CALL  ON  fSSCO" 

ELECTRONIC  SPECIALTY  SUPPLY  CO. 

SR  WALKER  STREET  NEW  YORK  CITY  13.  N.  Y.  TEL.  WALKER  S-t1t7 


R  A 

D  1  O 

T  U 

B  E  S  at 

N  e 

w  Low 

F 

r  i 

c  e  s 

Type 

Our  Price 

Type 

Out  Price  i  Type 

Our  Price 

Type 

Our  Price 

Type 

Our  Price 

OZ4A 

$.59 

6AG5.... 

.62  !  6K6GT . 

.54 

12SR7  . . 

.69  , 

805 . 

3.00 

1R5  .  . 

.57 

6AL5.... 

.49  !  6K8G . 

.80 

12SQ7  .. 

.56 

808  .... 

1.75 

1S4 

.69 

6AQ5... 

.50  6SG7  . . 

.60 

35Z4GT.  . 

.59 

830B... 

2.40 

1T4 

.61 

6AX4GT. 

.90  6SK7Met.. 

.58 

35Z5GT 

.40 

864 . 

. 20 

1A5GT. 

.62 

6B8G.... 

.70  6SH7  . . . 

.60 

50L6GT 

.50 

866A  . 

1.10 

1B3GT 

.93 

6B8 . 

.75  6SK7GT  .  . 

.55 

42 

.60 

9002. . . 

. 80 

1U5... 

.60 

6BE6. . . . 

.52  6SN7GT... 

.60 

2E22. . . . 

1.90 

9004. . . 

. 38 

2X2... 

.56 

6B06GT. 

1.00  i  6SS7 . 

.80 

5CP1 ... 

5.00 

9006. . . 

. 35 

5T4  . . . 

1.59 

6C6 . 

.59  6X5GT.... 

.50 

5BP1 .... 

4.00 

2050. . . 

1.50 

5U4G. . 

.50 

6H6  Met. 

.54  7Q7 . 

.60 

100TH, . . 

6.00 

iOeCIAL  1 

6AB7  .. 

.80 

6J5  Met  . 

.50  ;  12AU7.  . 

.65 

357A 

7.00 

100th 

List  BIB.SO 

6AC7  .. 

.80 

6J5GT... 

.40  ;  12SK7Met 

.50 

803 . 

2.50 

Our 

Frlc#  $0.00 

Pvrehosing  Agents:  NOTE;  oil  tubes  ore  New,  Standard  Brandt,  Packed  in  originol  cartons.  ImnMdiote  delivery.  Terms  with  order,  bolonce  C.O  0. 
Minimum  order;  Transmitting  tubes  $2S.OO,  Receiving  tubes —  SO  par  type,  or  multiples  of  SO.  Discounts  on  large  orders.  State  qoentily.  Coll  or  write 
today  tor  detailed  price  list. 

Wa  ora  world-widt  tuppinrs  to  Air  linos,  Govarnmant  AgtiKitt  and  th*  Radio  indutUiat 

METROPOLITAN  OVERSEAS  SUPPLY  CORPORATION 

1133  Broadway  New  York  10,  N.  Y.  Chelsea  3>1105 
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Want  mort  intormatien?  Use  post  card  on  lost  page. 
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SEARCHLIGHT  SECTION 


ARROW 


FOLLOW 


MILITARY  ELECTRONICS 


SELENIUM  RECTIFIERS 


CHECK  AND  COMPm  OUR 
COMPLETE  STOCKS 

Th»  tollomlitg  ft  fust  •  parHal  Iht  ot  tft* 
currant  ntnctronie  ontf  afreroU  uqutpninnt  now 
In  our  worofrawM.  Write  ter  compteto  Informa- 


RC-103  &  AN/ARN-5  ILS 

Now  In  ort«ln«l  cartons.  Cossploto. 
Contiste  of  all  accossorlos,  plat  AS* 
27A.  RMI/ARN-S  mm4  Be-7$»D. 
MomfM  to  Hat  alarm. 


TBS  4  &  5,  NEW,  COMPLETE 

IE.I7  TEST  SET 
AN/ARN-7  COMPLETE 
SCR-ZM  COMPLETE 
AN/ ARC-1  BHF  EQUIPMENT 


BC-611  &  BC-721  HANDIE 
TALKIES,  Plus  SPARE  PARTS. 
Quantify  ovailabl*. 


AN/ART-13  EQUIPMENT 

ATC  XMTR  T.47A/ART-13XMTR 

T-47/ART-13  XMTR  CU-Z4  ANT.  LOAD 
CU-2S  ANT.  LOAD  OY-II  A  12  Dynsinrr 
MT-Z83  MOUNT  O  IS  LFO 

MT-2M  MOUNT  ATC  DYNAMT’R 

SA.Z2  ANT.  LOAD  C-87  CONTROL  BOX 


HI-AMP  CHOKES 


^5  AMPS 
10  AMPS 
90  AMPS 


FILTER  CAPACITORS 


AN/APG-13A  RADAR 

Absolutoly  compteto,  brand  now 


AN/APN-2  MG153 

SCR-72t  Now  APS-Z,  3,  A  15 

TA2J-24  CompoBcnts 

RTA.IB  AN/ARC-5  VHF 

BC-IOIB  SCR-274  A  ARC-5, 

APA-A  INDICATOR  CoanMnd  Equipni’t 

APA-11  INDICATOR  R-4/ARR-2  RoceiTcrt 
APA-17  RADAR  BC-640  VHF  XMTR 
HS-33  HEAD  SETS.  SCR-510 

NEW  SCR-S22 

MG-149F  A  H  MG-153 

SPARE  PARTS 

SCR-720  SCR-S22 

SO-7  AN/ART-13 

AN/ARN-7  AN/ARC-1 

SCR-269  BC-All 


DaMoal  *S4-A bJuirom-.TSlST/U 

I-T7  UiaSok  Tob.  Cfasokar  T81SI _ 

l-StS  PM  aifml  OoMTStor  Tft-IUAJP 

RKModri7t4MolUmnw 

HowbU  Patette  S004: 

I-ltt  T8-SVAPN 

P&4»  T&-S4A  TSltSAJP 

BC  ms  T*-M^N  TglS^AP 

CWI4PABJ  tStTtm  TBJOVAP 
IB4H  msi  Tg^s 

UM  T8S4/AP  ISHi-.o 

IjM-A  TO-M/AP  TOSSSAIP 

i-in  tsWap 

I.ltOA  T8-UA  T»-teS/U 

I4S9  APM-S  Boooloa  M< 

lIlS  TBte/APN 

l-tlS  T8*i/AP  BoonVanTt 

i-nt  TBst 

TO4A/AP  TStS  LAO  Ste-  O 

T8l#A/APN  TSISt/AP  lAM  _  ^ 

TSIS/Lp  TS-IOS  LAVOIE  Fi 

TS.ItSmro  TSIU/CP  Motar:  SOO- 

PorwKii  TH-IIS/AP  «00  Me  _ 

TBIVAPN  TSISS  TWAAMF 

TSlt/AW  I-ltS  ADP 

BEWLBrr-PACKABD  tits  Sm 


MOTOR  SPECIAL 


Diehl  Cat  tFBtlOI-t  ItS  Va 
M  Cyclaa  0.4  Anna.  ItOO  RPM 
4-Pola  Shaded  Tna.  Shaft 
H*  X  1'  Lana.  R^  Baarinc- 
Caai  Praam,  shoo.  Wi.  6  lAa. 
Brand  New . tOM 


OIL  CAPACITOR 


X  X  .IS  MPD  MOO  V.D.C.  Ua 
hMh  Mction  In  poraUal  for  .S  MPD 
or  la  aariea  for  ATS  MPD.  Ca 

X6PMI . W 

Lota  of  aix  la  oric.  carioa . tAJt 


To  iniiirc  tbe  fitMt  of  Mrvict  and 
quollte  of  ntorcfcondlM,  wo  hotro  jtift 
rtcontly  put  Into  oporotion  our  own 
rocondittening  and  function-totting 
plant,  cooiptete  with  all  teclllHot. 


RECEIVERS— TRANSMITTERS 

ABC-1  tPB-lttAX  RTA/IB 
ARC-St  RA/APNA  8CR-4IX 

RAfABR-1  BC-TU-D  TAti-ti 

ID-VAPNA  RAVARN  R-M/ARC-* 

MP-MU  ^TM-A-AM-C  T-M/ARCA 

BOaIn  BCAW  RAt/ARN 

RM-M  I  SCR-IM  R-VARR-I 

a^-MO  IMN-teCoaiilauRM-Xt 
SCRAOl  Bqaip.  InauUalion  SCRAM 
Mafala  Modal  Palr-SM 


MISCELLANEOUS 

Orala-O-Whaat  bolha.  traa  S19A.  SToMa  Doo. 
Saleaium  Raei,  Bridia.  MVAC-MVDC  t  Awp. 
Cifoail  Brfcr.  10  Amp,  tbamiaL  pua  b-tn-reaat. . . . 

Uaardiaa  Relay,  XSO  Amp.  Type  B I . 

Tbordanoa  Chahe  10  Hya.  SSMa.  FnUy  Cmad.. 

Pnan  1/40  Ama.  tAQ . Daa. 

Oil  Caparitor.  IMPD  ddOVAC  KUMCOOO . 

Phaaa  lavartar.  FTR  MCAIX-A  w/IMaa. . 

OilCaparitar..tMFD  400  VDC.  Raet-Cma.,.. 
Shaft  Coamliac.  eeramie.  M'to  K* . 


EXPORT  INQUIRIES  INVITED 

Wt  earry  on  unuMalhr  Itrm  ttotk  of  AMIna 
ConiMatot  Tatt  Kinipmcnt.  Radar  Sate  ata. 
Write  tar  aur  law  prlatt  and  aamplate  lafanaa- 
tlan.  Wa  fumlah  latatadlnte  aaawara  to  aU 
laaalrlaa.  Write  tedtyl 


FILTER  CHOKE 


so  Hya.  40  ma.  ITMv.  RMS  TaoL  Ray 
tkaan  Typa  UTdOS.  Diaaeo.  SH*  a  SM* 
a.SH*.  Shpc.  waiafat  <  tea . n.1 


GATES  ELECTRIC 

•S  VfEST  BROADWAY 
w  York,  N.  Y.  Pbona  WO  I-7SB7 


2033  Watt  Vonica  Blvd.— Dapt.  E-23 
Los  Anfulas  0,  California 
PNoim:  RfpwbHc  3-f  127 


IS 

4000 

2.n 

ISO 

<  900 

X.TS 

18 

1000 

.M 

200 

soo 

t.xs 

It 

2000 

IAS 

200 

1200 

«.ft 

FULL  WAVE  BRIOOE  TYPES 

D.C.  1 

{ 

-... 

•-»  VAC 
0-20  VDC 

•-S2  VAC  a-lM  VAC  t-lM  VAC 
s-aa  VDC  e  iM  voc,s-i2i  vac 

1.0 

$2.71  1 
S.M  1 

MJS 
SAS  1 

SOaJS  ^ 

1  tU.4t 

1  XBAS 

IS  i 

2  s  ; 

S.M 

I.SS 

7lii~ 

ie.ia 

MAS 
2C.M  1 

U.M 

1  23.tS 

i  ! 
1  1 

7At  , 

BAS  : 

S.U 

ii.as 

LASS 

lAxe 

2t.tS 

n.as 

42.M 

i  JCAt 

1  27.M 

4t.M 

12  0  ! 
ISO 
22.$ 

!  10*2$  ‘ 
17.40 
U.20 

~la.M 

22At 

34.M 

4>.U 

,  S1.SS 

1 

RECTIFIER  TRANSFORMERS 

All  Priaiarlaa  Taaaad 
IlS-m  Vae  U  Cyclea 

4U 


Want  mora  teforaiattent  Uaa  poat  cord  on  teat  poga. 
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1SA-1-4M-MJ  I8KV  *’A“  Circuit  1  Mu 

S«c,  4M  rn,  M  ohm*  Imp^Mce. . .  .$27.M 
2SA-I-RM-M;  25KV  *'A*’  Cfa^lt  I  Mu 

Sac  SM  PPS.  M  ohma  Irapedauca . M.M 

PIONEER  TORQUE  UNITS 

IIM4-3-A  CaotalaaCKS  motor  k  AY4M> 
autoara  Gaar  ratio,  motor  to  abaft 
1J5:1,  Goar  ratio  abaft  to  follow-up 

Autoapa  It-l . f7t.M 

IMM-I-A  Sama  aa  aborO  aacaptiGaar 
ratio  abaft  t»  Mlow-up  autoara  M:1  .f7(.M 
I2M2-1-A  Sama  aa  I2M4-1-A  eaoapt  baa 
baaa  aaauatlat  comr  for  motor  4ft 
Saara., .  7S.M 

1M77-I-A  Ploaaor  AmpllAer .  M.M 


AY-1 

AY-S 

AY-* 

AY-3M> 


SEARCHLIGHT  SECTION 


MARINE  TRANSMITTERS 

TC8  radlotalephone  l.S  to  11  Mo  for  mar. 
Ino  or  mobilo  oaa.  Opcratas  from  IlVDC. 
Complete  with  all  acceaaoriea.  Ehicellent 

condition  . $4M.OO 

TBA  1  KW  Profeaalonallp  conrerted  for 
110/124  60  cy  operation  and  modulated. 
Write  for  complete  deaerlptlon. .  .$S000.W 
SO-l  A  BO-t  Radar  fully  reconditioned, 
like  new  oTeraeaa  packed . 

HIGH  VOLTAGE  CONDENSERS 

Cat.  No.  MPD  flWVDC 

G.B.  MrOM .  6  2.KV  f  6.05 

G.B.  2Jr47  .  2  4^KV  0.06 

G.B.  MrMOGi . 1  a  BV  I7.M 

G.B.  267774 . 1  X  .1  7  KV  S.M 

G.B.  2SP4M . - . 1  7.rXV  7.M 

G.B.  2SPMa . 1  12  BIV  6.M 

C.D . as  U.B  <V  17.M 

latarooa . 2S  IB  KV  iLW 

G.B.  14766 .  l.t  IB  KV  M.SO 

Intoreoa . B  2S  KV  46.84 

lataroen  .  1.4  28  KV  46.84 

Paat  Aa7M .  1.4  28  KV  46.84 

G.B.  14771 . 28  12.8  KV  M.M 

HIGH  CURRENT  MICA  CONDENSERS 

Commie  coaed,  Saagamo  typo  61  or  aimilor 

Mfd  WVDC  Amp  A  1  me 

.44 .  I  KV  28  7.84 

.M .  1.8  KV  IS  I2.M 

.M .  1.8  KV  M  18.M 

.42  .  1  KV  21  (OM  Kcl  IS.M 

.OMIS . .  a  KV  8  t2.M 

.0M78  .  a  KV  7  14.84 

.0408  .  a  KV  8  t4.M 


Typo  6-2  or  Similar 

.MU .  8  KV  8  I7.M 

.Ml .  7  KV  18  I6.M 

.4M2 .  14  KV  16.M 

.4M2S .  14  KV  3  16.M 

.6M1 .  14  KV  8  I6.M 

.aM8 .  14  KV  a  16.M 

.44M7 .  14  KV  8  16.84 

.44448 .  14  KV  4  16.M 

Typo  6-3  or  Similar 

.08 .  1  KV  84  4S.M 

.MS  .  S.S  KV  28  4S.M 

.0MI8 . 24  KV  8  M.M 

.MU .  24  KV  IS  M.M 

400  V  TRANSFORMERS 

An  primarim  11SV  400cy 

UXIOaaA  8V/SA/II.SMVRMS .  61.84 

UXaiMA  aV/1.7A/17MVRMS .  2.84 

UXBM2C  a.l*/4.7A;  SV/IA:  a.lV/.OA 

I7MVRMS .  1.68 

UX84BSA  aSMV/.MSA .  11.84 

UXSMIC  aMV/.17SA .  8.84 

L'XTOUB  14MV/.M2SA/1KVRMS;  OV/ 

.4SA/17MVRM8 .  4.68 

l'X7776B  OMV  .448A/  IMV/.IMA;  SV/IA; 

SV/.1A/17MVRMS .  4.M 

UX4SS2A  HV/.41A;  114V%/.41A;  4.1V/ 

1.4A  3.8V%/7.4A/127SVRMS .  8.84 

UX7712A  4U4V/M2A;  3.SV/SA/114M 


WX426aR  Pulao  traaaformer.  pri  4KV 

IMa  oac  Sac  lOKr  6  lOA . 17.80 

WX426aO  Puloa  Traaaformer .  6.84 

UX8442Trl44arTraaaformer  +MV  -MV 

(pulae  lareraloa) .  7.84 

Uliui47  BlocklaS  Traaaformer .  I4.M 

PULSE  NETWORKS 


PIONEER  AUTOSYNS 

laV  444cy . . 

MV  444cy . 

MV  M4cy . 

MV  444cy  Geacratee  algaal 


>V  M4cy  Gaacratea  algaal  to 

amMMar  12477-1-A .  M.M 

r  Dw  caac^  al4aal  from 
ampllBar  fl2477-l-A . 38.M 

DYNAMOTORS 


TYPE 

INPUT 

OUTPUT 

Mila 

DM-M . 

I2V 

226V 

8« 

DM*ai . 

I2V 

USV 

228 

DM-M . 

24V 

226V 

M 

DM-17 . 

14V 

aisv 

228 

Dhf-a4 . 

I2V 

275V 

186 

DM-at . 

UV 

OMV 

4M 

BD-77 . 

12V 

I6MV 

UO 

TCS  Rctt  . . 

UV 

USV 

IM 

TCS  Xaitf.. 

UV 

4MV 

2M 

All  prieea  FOB  Oakland,  Calif.,  oabjoct  la 
chaaBo  adthoot  aotieo.  Termo  46%  eaoh 
with  order.  Bala  nee  COD. 

EMMONS  RADIO  SUPPLY  CO. 

405  lOHi  St.,  Oakland,  Calif. 

Pfcoiw  TWinooks  3>741 1 


GRAIN  OF  WHEAT  LAMPS 

#322  3  V.  ,19  amp. 
#328  6  V.  2  amp. 

100  for  $25.00  10  for  $3.00 


MARKTIME 
5  HOUR  SWITCH 

A  10  amp.  tlmlnt  derlcc. 
Pointer  morea  bock  to  lem 
after  time  elapoes.  Ideal  for 
ihutUna  oB  radloe  and  T\' 
ttta  when  rou  to  to  bed. 
Limited  xupplj  at  this  spe- 

cui  rniCK . $4.90 

Aloo  arallable  In, IS  min.,  30  min.,  1  hr.  at  IS.M 


10  SecMds  to  24  Mimites  Timer 

A  tianil  wound  electiio  TIlfINQ  SWITCH,  Potmar 
morea  berk  to  ZERU  end  obuu  off  RADIO — TV— 
Eleotric  MUrr— Pbotofrapble  Derloea — Time  Delay 
tte.  Tumiahed  with  Calibration  Chart  and 
Painter  Kmtb.  Ulapnt  $  1 2S 
baroaln  we  erer  had .  * 


Porkops  tko  siiMlIoat  rovorsiblo 
GEARED-MOTOR  Ib  tko  world 

DrIro  PSf- Permanent  Haanet  Alnlro  TIald  Motor 
ISO  RI*M.  IT  TOlta,  110  Baa.  Speed  demndtna  on 
the  TOltaae.  Dedmed  to  be  uaed  In  nomhelabla, 
automattr  pllota,  etc.  Coet  at  the  taetory  124.10 
itrllvrry  4  nemthn. 

a.'dMnf?  ta'-Oiaft  m  ^  ■BCfl 

a.V)7IOt).5  %'  shaft  •  ^  ^  DU 

anil  M>me  with  11/16' fear  I  M 

OUR  PRICE.  Immediate  DrUrery It  ■  ■ 

Clamas  te  kald  laatar:  81.56  aa. 


Hs*  Hound  napufd 
'Btlme  Meter . 

$1250 

m  General  Electric  .... 

...8IS.M 

r  Weatlnahouae  Bquara 

...SIt.M 

1X00  RPM  SYNCHKOXOUS 


GoBUiBO 

TELECHRON 

Motors 

2  RPM.,,. $2.90 

3  RPM....  3J0 

4  RPM....  3J0 
3.6  RPM...  3.15 
I  RPM....  3JS 
60  RPM...  4.30 


■rSJS?'  MW 


NE-2 

I/8S  Watt  NEON  ItfUlVySO 
lamp  10  for  tl.OO,  100  for...  ' 

NE-16 

ta  Watt  NEON  lamp 
Bayonet  Baee.  10  for... 

D  C  $300 

NE-21 

<4  Watt  NEON  Ump 
Bayonet  Baee.  14  for.. 

ac.$250 

NE-48 

W  WaU  NEON  lamp 
BayotiH  Baee.  10  for.. 

DC.  $204 

NE-30 

1  Watt  NEON  lamp 
Screw  Baee.  10  for.... 

Med.  $250 

NE-29 

W  WaU  NEON  lamp 
Bayonet  Base.  10  for.. 

D  C  $350 

NE-30 

1  WaU  NEON  lamp 
Rayooet  Baee.  10  for. . 

DC.  $350 

AR-1 

1  Watt  ARGON  lamp 
Hrraw  Base.  10  for _ 

Med  $300 

NE-40 

8  Wan  NEON  lamp 
Hcrew  Bate.  10  for.... 

“^•$350 

iHewMiNi 

imitiiiliili  li 

HAYDON  SYNCHRONOUS 
TIMING  MOTOR 

110  r.  to  oyela  88  RPM. . . .  $2.60 
no  T.  M  eyele  l/l*  RPM. ..  $2.35 
no  r.  60  cycle  1  RPM...  ...$2.85 
220  r.  60  cycle  2  RPM . $1.6S 


REDMOND  Pewerfal  8*  Blewtr  er 
Veetilatar  118  rolti  AC  SO  cyclea  It 
watts.  For  Kilcbeo  —  Laboratory: 
Heat  or  Cold  or  Chemloala. ...S7.M 


Hand  Cranked  A.C.  Generators 
Itemored  from  Anelant  Telephones 
Polarised  Bell  or  Buizer 
Works  on  Macneto  or  115  rolt  A.C.. 
Complete  2  Button  Mameto  RInfrr 
Telephones.  Incl.  Battertce — wire.. 


f  2  bar.. 44.50 
^  3  bar.. 85.50 
I  5  bar.  M.S4 

$150 

MTw 


ZENirn  Motorised  RaraoU  oootnl  made  for  T.V. 
but  Ideal  for  opeolna  doors— wlndowe—TUrotaMes 
— Gadfet.s — Tumne  Kadloa.  CompleCa  with  Trans¬ 
former  16  ft.  cable  and  rererdnt  button.  $B6S 
A  few  more  left . 


AU  MUetS  F.0.8.  N.  Y. 


BLAN 


64-0  Day  Sf.  Nbw  Yttk  7,  N.  Y. 


AN/APR-4  LABORATORY  RECEIVERS 

Cemalefe  with  all  flya  Toalof  Ualti,  coyertog  Nm  rooffa  11  ta 
4,000  Me.;  wMoboad  <licMa  and  alfcar  aafanaM,  oMairapt. 
Biobila  occataarlM,  100  page  tadmical  Bmaaol,  etc  VafMtile, 
occorata,  coaipaet — Itia  arlatocrat  of  lob  rocahroft  la  lliii 
range.  Write  for  data  ibMt  nod  gaaMtliai. 

Wt  baoe  a  larga  oartaty  of  etimr  hord-to  got  ogaipomat,  in- 
cloding  mlcrowovo,  aircraft,  caomiMlcatlaM,  roMr;  ood  lok- 
oralory  atoctronlcf  of  all  kiadt.  Qoality  ttaadardi  molalalnod. 
Gat  aor  goolatlaatl 

Wa  will  boy  any  fMctroide  Mattrlwl  at  tM  prfcaa.  SCHOOLS— 
aalead  yoor  dotty  torpfrn  far  coo*  or  crodlt. 


ENGINEEIING  ASSOCIATES 


PATTIMON  ROAD 


DAYTON  9.  OHIO 


WE  BUY  AND  SELL 
GOVERNMENT  SURPLUS 

alactfawc  Maapaaiatt,  aaHt,  wlrob  oto. 
Ymm  fagMbfM  fooMad 
LAFIROW  RROS. 

IS6P  Haffaar  M.  CladaaaM  28.  OMa 

Kirby  IBM 


T47A/ART-n  TRANSMITTEIS 
IC-610-E  TRANSMITTEIIS 
•C-312,  IC-342,  IC-348  RECVtS. 
■C-221  &  LM  FREQUENCY  METERS 

ALLTRONICS 

BOX  IP.  BOSTON  I,  MAbBAeNUBETTB 
Rlebamad  2.Mlt.  LYaa  S-SIM 


VARIACS 


SO-A 

0-I1S  V  45  A 

100-Q 

0-115  V  II  A 

200-CU 

0-115  V  7.5  A 

200-CUH 

0-230  V  2.5  A 


western  engineers 

ELK  GROVE,  CALIFORNIA 
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SEARCHLIGHT  SECTION 


i 


HlllO 


RELAY  SPECIALISTS 

AUTHOWI/IO  »*C|rOBy  DI»T»l»UTORS 
SIHUIHfHS  OUNM  POTTfK  A  ••UMFItlD 


■  RADIO  DEVELOPMENT  k  SALES  CO. 

3?5  ATIANTIC  *Vt.ULiTl»5-0««i-BKLYN  !,  N  Y 


POWER  RHEOSTATS 


BRAND  NfW  •  fUlXY  GUARAM7UD 

SENSITIVE  MICROAMMETER 


rhi<»h  Mount 

M«(t.  for  Tost 
Svt  TSrtaif-N.). 
KF<1>400 

$0  YS  VORNV 
^•«ACM 

JO  Davs  Olh- 
»-rw  r  With 

UnWr.  Halanrr 

<x»n 


GREENWICH 
SalM  Company 

Di9>y  O-SOIB 


100,000 

RELAYS 


Aitany  otiMr  Hor^-To-Ctt  H»m$  ovolteM*  ter 
Immediate  delirery  from  our  largo  Imroatory. 
Send  us  your  reguirei^Hts  and  let  us  quote. 
Ntw  MICA  listing  now  ready. 


ALL 

TYPeS 


flaUy  •-414* 


17  Warren  St.,  N.  Y.  7.  N.  Y. 
Phone:  WORTH  4-0865-643 1 


•=© 

TYPE  "J” 
POTENTIOMETERS 

TYPE  "J" 

TYPE  "JL"  TYPE  "JJ" 

$1.25 

$1.50  $2.95 

Wont  more  information?  Use  post  cord  on  lost  pogc. 
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liKSS: 


lilt... 
Mil. . .  . 
IK22.  . . 
2H2I 
2M2»... . 
2K2C.... 
2M2t.... 
2H2« 

2Kn... . 

2H«1.... 

2H4I... . 

2X2. . . 

lAI 

1X22 

3S24 

2i24W 

ii2i 

2•2< 

SS22 

l«2t 

SC21 

1C24 

ICJt 

less 

1C4S 

lilt 

I  4X1MA 
4>12tA 
4.1MA 
4.2MA 
4-IMA 
4-lMtA 
4X24 
4B2« 
4B2<.  . 

iS8::: 

iflh: 

4012... 
4Jt2... 
IC22... 
ton.. . 

IJ2«.  .  . 
tJ12 
IK40V 
CAKIW 


UtA 

TMB 

me  . 

TtlA 

ftlA 

mA 

mo 

mA. 

n4AV 

ntA. 

nto 

me 

712  A 

TltA 

7nA. 

7no. 

721  A/0 

724A. 

7240. 

72tA. 

72«A.  . 

7240 

72te 


2A01.... 

lAOl.... 

saHA.. 

toot.... 

tool..., 

{?»:::■ 

toot... 


FOR  SALE 


SEARCHLIGHT  SECTION 


SPECIAL  EMELTONE  ELECTRONICS  CO.  SPECIAL 

6rs  MITAL  $.55  yf  .  N.  Y.  7,  N.  Y.  Phone  REctor  2-1*96  98t"«i-“"»5.00 

on,  SPECIAL  PURPOSE  TUBES 


PRICCS  SUIJICT  TO  CHANGE 


ALL  ITEMS  SUIJECT  TO  PRIOR  SALE 


WRITE.  WIRE  OR 


ATT.  EXPORT. 
ERS  &  POREICN 
AGENCIES 

'rutlT 

lift  AnO  pH««« 


K 


PL 


m 


TELEPHONE 


F  AMERIC 


137  Hamilton  St.,  N«w  HoYen  11,  Conn.  Phono:  Spruce  7-2513 
New  York  Phone:  LExington  2-6254 


MARITIME  INTERNATIONAL  COMPANY 


11  STATE  STREET  NEW  YORK  4.  N.  Y. 

Cable  AddreM:  Foxcroft  Teiephone;  Diqby  4-3J92 

Your  Reliable  Source  of  Supply  For 

SPICIM  PURPOSE  &  TRANSMITTIi  TUBES 

This  Month's  Special: 

Westinghouse  8013A  @  3.95  ea. 


fi.e.  RNay*  »CB»(1-B1MPM  Call— 1*,M«  obiw 
ContMti  lA,  IB  OvontM  on  t  llA....PrlM  Sl.W 
•Nail  WhoNMk  RNm  «KBM«S  CoU— t.SM  afen* 


CaoMoU-lA.  IB.  1C  dp«r.  at  •  Ito  Prloo— 43.71  M. 
LMah  RNain  Tjp*  IMS-Blf-BP.  Coll— MV.  4» 
ohma.  CoaUoU— D.P.BT.  Nonx.  eloaod.  RxUd 

■'  It  Ane*  . Prloo— 4I.W  n. 

FIVE  Proofl  CR-ITII  0.1.  Plot  I*  IMoyt. 
II  C-10nrxsilt«oliiiianFDT4.BMA....M.M  00. 
II  C-IMBM  70t  Ahmn  lll'DT  •  UA . 13.M  OOl 


CLARE  TYPE  A  Tol.  Rotoy.  Coll— SB  VolU  AC 
or  CantoctA— SPDT  It  form  Cl  Prioo— 4S.M  OA. 


TVPB  H  TRANBRHTTINe  RIICA  CONOCMUm 


CONDENSERS  (Match  Stick) 

.01,  .001.  .002  &  .004  MFD. 

Large  Quantify 

M  per  M.  Quantity  discount*. 
SAMUEL  KASS.  INC. 

44  Cooper  Sq.  NY  3  GR  T-StSl 


Teletype  Terminal  Equip.  AN/FGC-1 

Qoo.  Radio  Typo  I  IMA  Froo.  Mootoriny  Eool*. 
Moaouroaiontt  S7SE  Sitnal  Gonorator 
Howlett-Packard  «flO  RF  Gonorator 

FS.9179,  Electronict 

33S  W.  42  St.  Now  York  3S.  N.  V. 


BotreeU  Sepely  Ce. 

223  PeltiM  St. 
New  Yerfc  7.  N.  Y. 
Dljby  4-SOM 
HOHli  4.S092 
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HERES  YOUR  GUIDE  TO 

SATISFACTION 


CONNECTORS 

AN-UG 


LARGE  INVENTORY 


1  t!WM( 


6855  TUJUNGA  AVENUE 
NORTH  HOLLYWOOD,  CALIF. 


SB  Motor  -  11S/90V  -  60  Cy .  S2S.00 

SCT  Coni.  Tr.  -  90/55V  -  60  Cy.  4S.00 
SDG  DU.  Oon.  •  90 /90V  •  60  Cy.  40.00 

Sr  Motor  -  115/90V  -  60  Cy .  4S.00 

SC  Con.  -  nS/90V  -  60  Cy .  4S.00 

5H  Mir.  -  n5/90V  -  60  Cy .  25.00 

SCT  ConL  Tr.  •  90/SSV  -  60  Cy.  60.00 

SC  Con.  •  n5/90V  •  60  Cy .  SS.OO 

SBC  Con.  -  ns /90V  •  60  Cy .  SS.OO 

7DC  DU.  Con.  -  80/90V  •  60  Cy.  6S.00 

70  Con.  .  n5/90V  •  60  Cy . .  75.00 

C-S670i  Kopootor  -  IISV  60  Cy.  22.50 
C-6S406  Itopootor  •  llSV  60  Cy.  22.50 
C-7t24t  Trans.  .  IISV  •  60  Cy.-  25.00 
C-7t24S  DU.  Con.  -  IISV  '  60  Cy.  7.50 

C-7S3t6  Trans.  -  IISV  -  60  Cy .  22.50 

•  IE  -  113-2  C.E.  Mir.  IISV  60  Cy.  22.50 
ilE-  123-2  C.E.  Mir.  IISV  60  Cy.  22.50 

Typo  A  Bondis  •  IISV  60  Cy _ 22.50 

TypoAA  Konsehol  IISV- 60  Cy.  22.50 
Typo  M  Bondbc  Mir.  IISV  60  Cy.  22.50 
Typo  MS  Honschol  IISV  60  Cy.  22.50 
ICT  ConL  Trans.  90/SSV  60  Cy.  15.00 
IN  MU.  -  115/90V  -  - 


TRIPOLI  from  new  Headquarters  gives 
you  Immediate  delivery  on  all  stock  items 

Puih  Bsltsfl  SoHelMr.  Osk  S32P055.  4  Button  lyss.  •SScsS  44"  3-%" 

■  Msunlint  esnisrs  . SI.H 

button 

n  . DP8T  »2 .  0P8T 

S3  (2)  SP8T  (2)  SPOT  w/fsilowus  •hsrtini  ihss . SPOT 

S4  (3)  8POT  •/8P8T  ON  whnn  kullsn  li  in  out  soUlisn 

Mlnislurt  I.F.  C0IL8  F.W. 

Sicklu  A  K-Trsn  10.7  MC  Ratio 
Dolnclsrt  8lio  44*  a  44*  a  2*. 

$.40  oach  (t250.00/M)  V  >  ^9 

r.XUDKKM.  High  Capaolty,  .h9 

Coinprnssion  type;  1600-  lU  sB 

4600  5IMFO  . 838.00,  M 

SOCKETN.  Howard  H.  ■MulH 
Jonen:  r78-408-FHK  .8.25  ra. 

HOCKSTTN.  Howard  .!!.  ■■■■ 

.tones:  t;S-2412  ....8.25rn. 
TRANHFORMKK8:  (Power)  11$V.  480cy. 
I*rl.  27V,  4.S  amp;  Sec.  6.3\'.  2.)  amp;  Sec. 
1.26V.  .20  amp.  Sec.  Sis.  Corp.  tt2Z$<lt. 

112  WE  UKS-8984 . $1.25 

TRIMMER:  2-7  MMFD.  Tubular.  Cer¬ 
amic,  Centralab  type  #829 . ^8.00/11 

TRIMMERS:  1-4  MMFD.  Tubidar,  Cer¬ 
amic.  Centralab  type  #829 . $2B.OO/Bf 


CAPACITORH.  Ceramic:  120  MMFD. 
IIOOV,  Durex  Coated  N750  Temp.  Cot.  6^^ 
tol . 818.00/M 

CAPACITORS,  Ceramic:  100  MMFD.  CC80, 
600V,  N760  Temp.  Cof.  10%  tol .  BSl.OO/.M 

CAPACITORS.  Ceramic;  20  MMFD.  CC20. 
600V,  NPO  Temp.  Cof.  10%  tol.  .8»0.*®/5I 

CAPACITORS:  2.2  MMFD.  Discap.  Ken- 
eral  purpose  (G.M.C.),  600V,  .26  MMFD 
tol . 828.00/M 

PADDERS,  High  Capacity,  Compression 
typo:  1000-3000  MMFD . 8S2.00/M 


_  45.00 

4(X)  Cy.  10.00 
-  400  Cy.  5.75 

_  _  .  400  Cy.  12.50 

2n>5M  Mtr.  -  220V  -  60  Cy .  50.00 

2I5A-2  Oon.  -.  IIS/IOSV  -  60  Cy.  25.00 
2I-5F1  Coni.  Tr.  10S/S5V.60  Cy  45.00 
21511  Coni.  Tr  I05/55V-60  Cy.  45.00 
2)5LAI  Oon.  IIS/IOSV  •  60  Cy...  25.00 


Wi  BUY  all  now  uirplut  at  a  lair  price  to  yea. 
Send  us  your  inventory  ol  surplus  equipment. 
HUNDRtDS  el  other  items  net  on  this  list  ttre 
ovailable — let  us  know  your  requirements,  we 
may  hme  fust  the  items  you  need. 


I  4x1 50A  Eimac  Tubes. $28.00  eo. 


MC-148r  Hoilsor  Cabot 

In:  28V  DC  36A 

Out:  26V  400  Cy.  500  VA  SP. 

IISV  400  Cy.  7S0VA  SP...S  85.00 
Mai49H  Hoilsor  Cabot 
In:  28V  DC  44A 
Ou(:  26V  400  Cy.  250  VA  SP 

IISV  400  Cy.  SOOVA  SP....S12S.00 
MC-lSSr  Hoilsor  Cabol 
28V  DC  S2A 

- -  250VA  SP 


PLI  ELECTRONICS  COMPANY- 

>N  ST.  CHICAGO  24,  ILLINOIS 

Telephone  -  VAn  Buren  6-0232 


In;  .  _ 

Out:  26V  400  Cy. _ 

IISV  400  Cy.  750  VA  ThP..$I25.00 
10285  -  Leland 
In:  27V  DC  60A 
(Dut:  26V  400  Cy.  50VA  SP 

115V  400  Cy.  7S0VA  ThP.B  80.00 
104885  •  Uland 
In;  27.5DC  12.5A  Cent.  Duty 
Out:  IISV  AC  400  Cy.  175V A 

80PF  ThP  . 8  80.00 

11702  or  10583  -  Uland 

In;  28ViV  DC  12A 

Out:  115V  400  Cy.  115VA  ThP.I  75.00 

PE  •  108  -  In:  12V  DC  29A 

Out:  115V  AC  200VA 

400  Cy  SP . 8  85.00 

PE  -  Uland  -  In:  26V  DC  38A 
Out:  500V  800  Cy.  SOOVA  SP 

80V  800  Cy.  SOOVA  SP  .  8  40.00 
PU-7  Wlnehoreor  -  In;  28V  DC  160A 
Out:  IISV  400  Cy.  2500VA  SP.8  80.00 
PU-U  Wlnehoreor  -  In:  28V  DC  60A 

Out;  IISV  400  Cy.  6.SA  SP . 880.00 

PE-218  -  Uland  •  Wlnchorqor  •  G.E. 
In:  28V  DC  92A.  Out:  115V 

380/500  Cy.  1500VA  SP  .  840.00 
778-B  Bondix  -  In;  24V  DC  2S0VA 
Out;  26V  400  Cy.  60VA  SP 

115V  400  Cy.  190VA  SP  .  8  85.00 
800-1  Bondix  -  In;  24V  DC  7SA 
Out:  115V  AC  800  Cy. 

10.5A  SP  . 8  40.00 

II118-2A  Pioneer  -  In;  24V  DC  SA 

Out:  IISV  400  Cy.  4SW  SP . 8  85.00 

12117-2A  Pioneer  -  In:  24V  DC  lA 

Out:  26V  400  Cy.  6VA  SP . 8  27.50 

1III7-8B  Pioneer  •  In:28V  DC  0.8A  DC 
Out;  26V  AC  6VA  400  Cy.  SP.  8  27.50 
I21S8-2A  Pionoor  -  In:  27.SV  DC  i.25A 
Out:  26V  400  Cy.  lOVA  ThP  8  35.00 
18130-4B  Pionoor  -  In:  28V  DC  12.18A 
Out:  125V  400  Cy  141VA  S  Ph.A  75.00 


Your  Bost  Sourc*  of  Supply  in  Jon 
Typo  Special  Purpose  B  Receiving 
TUBES 

oci/vmss . M  :  9GP7  .  7.M 

ODi/vniss .  AS  nKSS/u4i .  i.n 

IBM .  1.7$  2U/Vr4C .  AS 

IBM .  7.M  3S4TL .  T.TS 

1B29  .  2.SS  nSA .  S.SS 

SB32/SS2A .  2M  1S4A .  S.SS 

1P23 .  4.9S  TUB .  7AS 

2C3SA .  U.SS  nsc . UAS 

2C42 .  7.SS  SS1A/VTS2 .  AS 

2C4S .  7AS  S41 . SS 

2Ji4 . 4T.H  SSS .  2.7S 

2K22 .  SS.SS  S72A .  SAS 

2IU1 .  ».IS  921  .  LTS 

2KM .  1S.M  SSIA .  4AS 

2KSS .  99.IS  I  9$4 .  AS 

2X2/S7S .  AS  9S$ .  AS 

IDPl .  I.SS  I  9S7  .  AS 

IE29 .  SAS  I  UM .  IAS 

sen .  S.SS  isu . n 

sen .  U.SS  1444  . 4S 

7BP7 .  SAS  I  SS04 . » 

CRYSTAL  DIODES 

1M2SA .  2  AS 

lN2ia .  2.TS 

1N2S .  TAS 

ATTCNTIONt  Fup«PsMlf8«  AftiH.  UB  y«HP 

Inayipf**  •88  any  typ*  •uoteti«f8B  av*!!* 

•bTtiti**  IMMCOIATCLV  MpMi  raquMt. 

U  •Mly  MRTIAL  LIftTINO  OHE  WtLLIOM 
TUMt  roil  SALS  AieVIVIMA  AND  TDANDMIT* 
TIND  TVDSD.  r.O.B.  N.V.C. 

ALLIED  ELECTRONIC  SALES 

74  Cortlendt  Street  New  York  7,  N.  Y. 
Phono  Bercley  7-S8SB— 4840 


Model  15  BH  with  or  without  otuminum 
hcoling  oven.  Good  os  now.  Immedtoto  de¬ 
livery. 

F8.9012.  Klretronin 
620  N.  Mlrhlaan  .Vve..  dUi'tao  II.  Ill. 


FOR  SALE—VERICON 


Industrial  television  system.  Almost  new, 
Bsed  only  230  hours.  Camera,  monitor, 
and  power  bock.  Original  cost  $8500.00 
but  will  sell  at  sacrifice. 


Opportunity  Advertising 

— to  help  you  get  whet  you  want. 
— to  help  you  sell  what  you  no 
longer  need. 

Take  Advantage  Of  It 

For  Beery  Buaimeu  WasU 

“Think  Seabchucht  Fiibt’* 


AUOICON  TELEVISION  CORPORATION 
7  Whitney  Avenue  New  Heven,  Com 
Phone:  LOcust  2-3B36 
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WESTON  433 

Hith  Frequency  A.C.  Voltmeter 
Portable  Laboratory  Standard 


Prequcoo  Bence  tram  19  to  1400  Cyelec.  for  4-110 

Volu:  MenufecturMl  h>'  Wrst(in  to  en  ecrureey  of 
of  1%  from  lo  to  lOOO  ey^ee,  end  within  114% 
up  to  3400  qrrlrs. 

The  Boet  eominonly  UHcd  fences  ere  00  end  400 
mice  end  we  here  tested  rech  one  egelnst  ITUnery 
aUDderds  end  ctierentee  thet  these  rencee  ere  eo- 
cunts  wtthln  %  of  1%. 

Knife  edee  pointer:  hend  eellbreted  mirror  seele: 
shielded  Iron  rene  mmement;  Reslstenee  spprox. 
SSOO  ohms;  srele  lenidh  4.04'  In  cese  9*  z  O'*  z 
3%'.  (Blm.  to  must.) 

BtAMD  NEW— SURPLUS— CUARANTEED 
Only  59  In  Stock 
Lift  Prko  Aporoz.  $70.00 
YOUR  NET  COST  FOB  NYC  $45.00 

MARITIME  SWITCHBOARD 

Instrument  &  Accessories 
3M  ^ANAL  STREET,  NEW  YORK  IS.  N.  Y. 
WOrHi  4-8216  (7) 


IN  STOCK 

FOR  IMMEDIATE  DELIVERY 

BRAND  NEW 

JAN-C-25 

CAPACITORS 

CP53— CP54— CP55 
CP61— CP63— CP65 
CP67— CP69 

Every  Characteristics 

Item  Listed  In  Jan-C-25 

ALSO 

CP70  CAPACITORS 

rr^rr  &  "F''  Characteristics 
600  and  7000  Volts 
and  Terminals 

O’DEL  ELECTRONICS 
CORPORATION 

293  WEST  BROADWAY 
NEW  YORK  13,  N.  Y. 

CANAL  6-4700 


IMMEDIATE 

DELIVERY 

NEW  —  AN/APR4  —  USBD 

RECEIVERS 

With  following  TUNING  UNITS 
in  stock— TN16-17-18-54 


Write  for  prices 


APS3  componoots 

TS184/APS13 

BC1306 

TS251 

PE237 

EE8  Tolopboncs 

BC433G 

BC314 

MG153 

BC342 

BC1033 

SCR714  (BC1137) 

APS13 

Dyuaiiotor  DM28 

SCR269F  k  G 

DY9 

APR2 

BC376 

SCR625 

RA52 

SCR  508  crystal 

CRT3 

350  H.  RG  54U 

MPIO 

caUo 

LP21LM 

TSIO 

BC1277 

TSli 

BC1287 

TS59 

1E19A 

TS69' 

MN26C.LB-Y 

TS  100/AP 

RAIODA-DB 

TS127 

MR9B 

TS159/TPX 

AN/CPN3 

We  buy  any  electronic 
material  at  top  prices! 

Writ*  for  our  new  1953  CatalogI 

Sbipmenti  FOI  werebomn.  20%  Deposit 
en  o^rt.  Minimum  order  SS.OO.  Illinoit 
residents,  odd  rcqulor  soles  toz  to  remit¬ 
tance.  Prices  Mubiict  to  cbonqe  wifbeut  netiee. 


R  W  ELECTRONICS 

Dept  EL  1712-14  S  Mithiqon  Ave 

Chicago  16,  III. 

PHONf  HArrison  7  9374 


COILS 

RF-IF  Sub-assemblies 
Production  &  Special  Test  Equipment 
AN/APR-4  Receivers  6  Ports 


JERRELL  ELECTRONIC,  INC. 

1970  Neva  Dr.  Doyten  4,  Obi# 

OReqon  13S1 


X-RAY 

Jin  ITPOO  fot  iRdnaMcd  and  opporimontol 
oppUccrtioii.  Tubos,  cobloo  emd  coospoa- 

oBle. 

MEDICAL  SALVAGE  CO 

,  INC. 

217  I.  23rd  St.,  Now  York 

10,  N.  Y. 

Merroy  HMI  4-4247 

POWER  TUBES 
REBUILT 

UNIVERSAL  VACUUM  TUBE  CORP. 

137  Alezonder  Aw#.,  Yeokers  2,  N.  T. 


WHEN  YOU  ORDER 


WELLS 

COMPONENTS.. 


D  IMMEDIATE  DELIVERY  FROM  STOCK 

(in  any  quantity) 


□  FINEST  QUALITY  OF  FAMOUS  BRANDS 

□  GENERALLY  LOWER  PRICES 

□  RETURN  PRIVILEGE  FOR  FULL 
CREDIT  IF  NOT  SUITED  TO  YOUR 
REQUIREMENTS 


The  valuable  service  Wells  provides  to 
the  industry  is  being  used  by  many  of 
our  greatest  manufacturers  as  a  matter 
of  course. 

Our  vast  stock  (the  world’s  largest) 
may  contain  just  the  components  you 
need  to  fill  urgent  orders  —  at  •  aubstan- 
tUI  savings  in  time  and  cost. 


ADIl  ClAMPS  •  ANTfWNAS,  Inruloterf,  Mail  See- 
tiene  •  SINOINC  POSTS  •  SlOWiRS  •  CABIB 
ASSIMSUfS  •  CHOKES  •  COttS  •  CONDENSERS 
Oil  Filled,  Bathtub,  Hearinf  Aid,  TranMnittinq  Mieat, 
Sliver  Micai,  Ceramic,  Variable,  Trimmer  •  CRTS- 
TAtS  •  FIITERS  •  FUSES  R  MOUNTINGS  •  OiN- 
IRATORS  •  GROUND  RODS  •  HEADSETS  •  I.F, 
COUS  •  JACKS  •  JACK  SOKES  •  KEYS.  Telearaob 
KNOBS  •  LAMPS  •  lORD  MOUNTS  •  lUOS 
MOTORS  A  RRUSHES  •  PLUGS  •  RECTIFIERS  Selen¬ 
ium,  Copper  Ozide,  Meter,  Diode  •  RESISTORf-AII 
Tvpet  •  SEISYNS  •  SOCKETS  •  SWITCHES 
Aircraft,  Micro,  SwitcheHec.  Teqgle  •  TIMERS  •  TUS- 
ING-Flezible  •  TUNING  SHAFTS  •  TRANSFORMERS 
All  Type*  S  VIBRATORS  •  WAIKIE  TAIKIES 


DYNAMOTORS 


OVER  100,000 
NEW  DYNAMOTORS 
IN  STOCK! 


DM  32A  -  DM  S3A  -  PE  86  -  PE  101 C 
DM  33A  -  D  101  -  PE  94,  etc. 

largp  quontitiet  of  brushet  for  all 
types  of  dynamalors  and  motors. 


Write  us  for  quotations.  Advil 
your  roquiromonts. 


A  comploto  Signal  Corps  stock  nombor  litt- 
Ing  of  rtoms  in  our  stock.  Write  for  iistinf 
No.  Sf>-200.  (For  govornmont  ogoncios  end 
contractors  only.) 

Monufocturors  and  distributors— write  for 
ROW  Cendonsor  Catalog  C-10  now  ovoiloblo. 

Wrif,  Wire,  Phone  Your  KequiremenH 

all  phone*:  SEeley  8-4143 


SSI  W.  CHICAGO  AVE.,  DEPT.  $L,  CHICAGO  22.  lU. 
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EXCEUINT  OPPORTUNITIES  FOR  GRADUATE  ENGINEERS 

Bectmic  I  HedMical  Field  EiflMen 


PEAK  FOR  VALUE 


SORENSIN  VOLTAGE  REGULATED 
ROWER  SURELY 

t«4ll  S««-8.  M  u  lU  ValU  Ia»M,  M  ta  T«  ar.  O^P< 
a«aUla4  ta  lit  Vah at  .t  KTA.  CaapUta  WHK  tAmp. .M.l 


QmIUM  to  Uuitroct  ia  tbe  opeimllon  mmI 
poperriao  I— tollotloa,  Bolot«BoiM»  aad 
ropoir  o<  Bodor.  Ho— r  oad  oIUmI  rlor- 
troole  oqalp— 1«  la  the  Field. 

Healer  eaplaeers  with  decree  or  equlTalrat 
o(  at  leaet  5  peara  experience  la  lUaht 
•tmalatom,  radar  and  eonar  trainer*. 

A  chuce  to  prow  with  a  yonac  aad  pro- 
preaeire  eoaipaayi  aalary  aad  adraace- 
BMat  ooaiaie— orate  with  ablUty;  liberal 
vaeatloa.  aleh  I— re,  t  paid  holiday*, 
pr— p  life,  atekaeea  aad  accident  laaaraace 
plana,  and  a  worthwhile  pcnalon  ayatean. 


H— lor  Baptaeere  with  Decree  or  eqalTa- 
lent  aad  at  leaet  •  year*  expcrieaee  In 
•aye—  of  foUowlac  fleldat  Mleroware,  dr- 
raft  deeipa.  dlter  aetwerh  deelpa,  predal— 
raoipaa— ta  (eapadtora  -  reabtora) ,  aad 
coaaainnleatloaa. 

Brand  haoarledce  of  Hearrh  and  Fire  Coa- 
trd  Hyotaaiai  aenro  Mechnnlaaia.  Hpadal 
Weep— a,  Mleroware,  Aateaa—  aad  Aa- 
Irwia^Moanta.  ete.  Machaaical  Badaeer 
ahooM  al—  haro  experience  la  parttaplap 
ef  naetr^c  BoaipaMat  to  Oor^,  apeeuT 
eatlM  lacladlior  dealpn  of  complpx 
cahlaet*.  ahoch  ai— nia  and  away  brace 
*1  ractarc*. 


CERAMIC  CASED  MICA 

.MIS  Mro,  rt.*a*  TOC.  n  Aapa  at  IM*  Pa 


HEINEMANN  CIRCUIT  IREAKER 

lit  T  M  Cyda  CM.  Tripa  al  t  Aaapa.  t.  P.  Braa4  N 


atw  oovT  auneiji* 
tTanpAOD  eoAnot 
l'  MCTCnt 

DB  BteiBr'-lA  i« 

4-iO . $1.4| 

B-EOO  »•  i>r  Sail 

S'  MtTRHB 

O-SOO  MterBamiM  .  Gaft 

0-400  MMrcMlB^•.  .  Salt 

0-000  MieroBBipc  OaOl 

0-160  Mmu«p.  4.M 

0-300  MtlliBBiD  4al0 

0-1000  MUibm*  4af0 

0-lM  V.  Dr  M  MAI .  4a0i 
0-1.6  Volt*  AC  .  .  4.01 

0-STo1«hAC  .  4.96 

4^  MtTKHB 

0-300  Mi«roBMD0 . M.06 


STAYID  ENGINEERING.  INC 


PERSONNa:  312  PARK  AVENUE 


PUINFIELD,  N.  J.  •  PI.  6-4t06 


1.  Commercial  rocoivcr,  Hommcriund  SP> 
600  LX  or  similar 

2.  Power  amplifier,  Generol  Radio  1233A 

3.  Coax  Kit,  General  Radio  874-EX 

4.  Precision  audio  oscillator,  Hewlett 
Pockord 

5.  Vacuum  tube  voltmeter,  RCA  Voltohmyst 

6.  Regulated  power  supply,  Packard  D 
typo  710A 

Items  moy  be  used  but  must  be  in  excel¬ 
lent  condition.  Other  mokes  and  similar 
equipment  acceptable. 

In  reply,  state  exact  model,  serial  numbers 
and  age. 

W-8tl0.  Klpctronira 

1111  WlUhln:  Bltd..  Lot  Anarlr.t  17.  Calif. 


NON-INDUCTIVE  RESISTORS  IhQfb 
Ohmit*,  2S0  Ohm,  100  Watt. 

Spedal,  S  far  $2.10 


PEAK  ELECTRONICS  CO 


MS  in  electrical  engineering  or  physics 
with  wide  general  electronic  experience 
and  porticulor  skill  in  digital  computation 
for  responsible  position  in  Research  ond 

Devolepment  Doportment. 

Duties  will  involve  the  research  and  de¬ 
velopment  of  special  electronic  opporotus, 
servomochonism,  control  devices  and  other 
special  instrumentation  ntcessory  for  the 
conduct  of  chemical  and  engineering  op¬ 
erations.  In  oddition,  will  exorcise  gonorol 
operating  and  maintenance  supervision 
over  a  digital  computer  of  advanced  de¬ 
sign  and  other  major  electronic  equip¬ 
ment.  • 

Permanent  position  with  good  promo¬ 
tional  possibilities.  Salary  commensurate 
with  experience  and  demonstrated  ability. 

Rfeoso  give  details  of  education,  experi- 
enct,  and  salary  desired. 


46  West  Broadway,  New  York  7,  N.  Y. 
Pbe—  worth  2-S42t 


Mira  FTR.  Cond.  N*w 
Large  Quantity 
Price  $22.50  ea. 

TYPE  207 


ELECTRONIC  TUBES 

URGENTLY  NEEDED 

CASH  PAID  FOR: 

Radio,  TV,  Special  Purpose,  oil 
types,  small  and  large  quantities. 
State  types,  quantities,  prices. 


Mh.  RCA  Cond.  New 

Price  $150.00 

ott;  Pur.  Agnts 
Stock  Control  Mgn. 
Materiel  Coordinators 

We  ate  speciallatn  in  terminated  goram- 
mont  inwonlorr  purchasing.  No  Ham¬ 
ming  ...  No  Hawing  .  .  .  Wo  giro 
you  immodioto  morkol  price  oc  boHor 
ior  oil  oloctronic  surplus. 

Call. .  .wire.  .  .write.  . . 


Salaried  and  Technical  Section 
Plant  Personnel  Division 
3144  Passywak  Avsnua 
Rkiladalpkia  1,  Ronnsylvania 


WRITE  NOW  to 

W-VIM,  Klectronlc* 

330  W.  43  St.,  New  York  3S.  N.  Y. 


GADISGO 


Must  be  graduate  engineer 
(electronics).  Industry  experi¬ 
ence  eesenttoL  Aptitude  ior 
technical  reporting  desirable. 
Moil  resume,  requirements  to 

W.  W.  MacDoaold,  Editor 
ELECTRONICS 
330  W.  42nd  St., 

Now  York  34,  N.  Y. 


1005  W.  North  Avo. 
Boltimoro  17,  Md.  Phono  LA  3-4045 


HIGH  VACUUM  EQUPTa 

FORE  RUMPS — DIFFUSION  PUMPS 
VACUUM  COATERS — MISC.  EQUPT. 
Somo  — w  RIASOtlABLI.  Writ#  for  Hat 

ZENITH  OPTICAL  LABORATORY 
1040  Gr— t  Nock  Rd.  Copiog— ,  L.  I.,  N.  Y. 


Upiisht  Telephone  complete  with  eord  In 
Tested  end  Ouaninteed  condttten. 
Inier-communicatlon  or  exteneton.  Com¬ 
plete  net  or  telephone  peris,  lnt«r-4Y>m- 
mOnteatton  sets.  ewftchhrYerde,  hendeet*. 
mevnetn  end  diet  telephones,  etc.  Write 
for  list.  P.O.B.  SIrapeon.  .  Pe.  C.O.D. 
Sbipmente  eccented. 

TELEFHONC  ENGINEERING  CO. 
Dapt.  1» _ SImpton,  fo. 
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ELEGRIC  TRADING  CO. 


0#f«r«  ■  Woll'RoMNdo^  S«l«ctiMi  of 
CoNtiiiMOEiS  Duty — 110  V. — A.C. 
— 60  CycUt 


BLOWERS 


Bmil  Ntw  Top  QuMy  FiRy  GiiratMii 


ELOIC  TRH  CO. 

313-315  Canal  St,  New  York  13,  N.  Y. 

Air  Equipment  Eiperience  Since  1906 


600  C.F.«.— «■*  DIAMETEI  UTee 


Fei»»te  ky  amval  UmItm  H.f, 
ITU  rea  Mata,  ev,"  IkM  rM  r  i 
MtM.  IRM  amirtie.  caaui 

(•».  BLMe .  .•32*” 


900  c.r.«.  yvi"  BiAaETEe  Nree 

AaariMR  Blawa  C«.  fmmtni  fey 
OwMral  Ctottrl*  l/J  H.P.  im  rent 
Difeter.  T/fe*  l*M  me  r  I 
e*  feettfet.  Bsm  MmNtod  eaKOA 
Me-  aLtoeABC . 

TWIB  BLBWEB— 300  C.F.M.— 3"  DIA.  BBTiM 

******  (OfeMral  Mfetart  Care). 
(fA  ekaefee  r*!*  tw*  mtla»e 
T  IMat*  aae  r 

feattotfe.  Nfe.  BL20eO . 

TWIB  BLIWEB— 400  C-F  B.— 4%"  BIA.  MTeM 


Haemane  ifeaeaB  eala  twa 
pata  natar.  4'  iaiato  aae 
r/,'  fey  V/t'  aat-  «|7S0 
lata.  Ua.  BL40eH..  •' 


I6N  PBEMIHE— eTUiTEVABT— WESTIBBBiBU 


iE^  feall  Siatafe  !/• 

Q|  matar.  V','  lalf  »  S'A  6X5^ 
AA  aatM.  Na.  BLS/e . 

lEUUIE— tFEBCER.  TUiM-CeBFtEtMiS 
.  felaltl-ttafa,  eiraat  taaaaaM.  lAfe* 
RMA  la  a  2'v  Wt.  se  afia  •  $4  aaaaaa. 

■Hi'cTm  .*5 

Na.  BLI2tf . 

Fawarae  ky  Bluk  4  Oaafear  AC/OC 
kali  feaarlai.  eaattRaaua  Aaty,  la 
taraal  laa  aaatae,  hlfk  ifeiae.  tinfela 
akaM  aiatan. 

ORDERS  PROAAPTLY  FILLED 
WHILE  QUANTITIES  LAST. 
AMUIottal  Intormatlom 


Paaracae  fey  Baeiaa  talit  akaaa.  I72« 
raai  4B*C.  BaH  kaaiiae  ■atar.  4H' 
laM  aae  SVfe'  a  S'  aaMar  cafeAu 
Na.  BL2e0B . 


230e.F.M.— 4^"  BIABETER  RRTee 


•0  C.F.H.— 9*  BIABETER  RBTRR 
Saaaral  ElaitrIt  CaeatHar  Batar — Rliaat  Staal  Baatlae 
3"  lalat.  2~  RatM.  Rata  BaaataR  E19SB 

Ba.  BL  BO .  *  I  A** 


lOOC.F.B.— 3~  BIABETER  RRTRe 


200  C.F.B.— AVt**  DIABETER  RRTRe 


qeentity.  Spece  llaita  cemplate  iMtinfa.  Write  far  ear  catalog. 


RADIO  HAM  SHACK,  INCa 

CaMa:  “Hamahach  N.  Y." 


370  Graaawidi  Sf. 


Naw  Yark  IS,  N.  Y. 


CAiial  6-t446-7-t-9 


tubes: 


Industridl 
Receiving 
T  ransmitting 


Specialists  in 
JAN  Tube  Types 


RtcatTiaf 

Tabea 


RAQS.. 

4SN70T 

RV4GT. 

HAT7., 

1fAU7. 

1fSL7... 

1*SN7.. 

fSLROT 


AH  Othar  Typas 
in  Stock.  Wfito 
tor  Quotes 


I  20  Liberty  St. 
New  York  6,  N.  Y. 
REctor  2-1297-8 
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Fuoo  U  3AO  Bisfl.  DiBTBtp*  wn  So  14  Volti. 

CIRCUIT  BREAKER 
FUSES 

PUffM  TO  RKffCT 
AfPPfl  l>ff>7.1ff-lt-M  Efl.  27c 
4  for  Si.t  3ft  for  Sff.i  100  for  Slff. 
v«*w  W/S  Moufltifit  <'Upfl  Sffct 
20  for.  .  ftt.ffffi  100  ior - SIS. 


crystal  diodes 

IN23B  syiY«.i«  $1.49 

.  Latt  a*  17 

RaiMtHr^  Uiill  Prtaa  U.M 

IMIt  . 71.1  4  lar  I  4.M 

•iSaS  ;  suite  il  S 
ssh  K8!Sish:8 


OIL  CONDENSER 
SPECIAL 

n.75  e 


>10  Oetfll  Bmt.  Iff  MT  9A 
BI4  Nbw  fftoek  ■  tl.M 

METER  BUYS 

VfC  •*AN*’«l.*ti  tfpr  ffS.lff 
Aie  *«AN**  Tvofl  Mifl 
•flllkpM  I.Mtlfprff.M 
VAC  OR  lU  R»i  ffOOflV  I.M 
I  vAc/Wfli^ymTod  i.4ff 
I  VAC/lff'12ff«y/SH^  ApuRr* 

Llft/A>tik .  t.ffff 

•  SH'  Afl  RAtff  LN  .  •.4» 

fpflipfi Ml ..a.it.ffi 

Rnd  Triolfltt  ftiT  4.H 

SfflS^ffp  l  T.  $41  14.M 

Hm4  W— ior  Ml.  .  ll.ffff 


SSLSYNS 

SilHlGRAflUyM .  EflehSff.fft 

lilFl  OK  BpadA  Nrw  IlftV  400  rv  *.  ff.Tff 

078341  8y«fl.  Tr»RR.  1  lA ffO  ry  St^ffffl  1  Ur  M.M 
071349  Myrc.  IMff  tlftV  ffO  oy  llaffffi  2  for  M.tff 
yy»c  HflpflfltflP  llft/ffO  ry  Tjfpfl  11-4.  2  fw  ffff.fff 

Hradts  Aatoflyaa  AYl  A  Ail . S  for  ff.ffff 

Htadis  AY30  N**  Orifl  OrtM.  . .  12.M 

oVMtX  TvVtff  iW  ffTOCX 

DYNAMOTORS 

•  MET  ffVXCi  Ovtoot 
SOOV/lOOma.  or  13/34V 
OuipML  ftOOV/IOaia  'P* 

Macnt  At  niufltralfld  .  ff.ffff 
IMXT  MVBC/1.4A  Out. 

i>ut  2MV/ff0ma . t.ffff  , 

•AlA  SffV/tO.ffA  oat  800V  UC/3ff0na 

l&OVDC/lOaia.  14  ivdr/ftattp  .  ff.ll 

Ft 94  Plat#  Rapp..  Ur—  I>AiA  (9CR83S)  .  t.M 

LINEAR  SAWTOOTH 
DC  POTENTIOMETER  KS1S13S 

EtaflSrir  dowap  U  flappl'rd 
tkreack  ff  iifld  tapA  tffO*  apart 
S  roSatiaf  tapA,  aad  lakfl  off 
braokrA  ata  providAd  for  oatput 
YoltMA.  Varylai  poAiiioa  of  tkA 
braskrA.  varlAA  tkA  aaSpat  votS* 

W  HrkViMS3.95 

77WITX  row  tBOITIPHtL  IWFO 


/  "AN"  CONNECTORS 
^  REDUCED  UP  TO 

P  90% 

^  OFF  LIST 

EXTRA  Iff':  QWAMTITICff  O*  Iffff 
lfft.lffff.2F  21a  ANIlfft.22.4ff  $1.12 

iffl-12ff.lff  12c  ANtlff2.22-4ff  ffffc 

li2«12.iF  Ma  ANllff2.1t.ffff  2.ffff 

Iffl'Uff.ffP  4ffc  AMM$7-4  Me 

lM.14ff-Tff  ffffc  AMIff87.12  Me 

lffff.lffff.4f  8Ta  GR.C8.21  1/2R  1.11 

•ff2>M  Iffc  OX.ff.12ff  8ffA 

lfft.2ff.MF  72a 

OIXpta  In  fftpck.  Writa  fpr  Oty  XrUa 


fft^lN  RARX  TURI  _ 

I >nayp.CoaYArWr  Take  HiRamL 

tWity  slaiplUlAdVdAAWa  ff'  du. 

WUlanlia  MPota RraNailoa  apB^^HH 

to  8M  iWia  L'««rlAir  data 

Cfki  TpaPAlQPiaar.  Raotfffars. 

•fTAkotA,  RflAXtoPA.  CappaHar*  aad  IMatn 
llSV/lffAy  Ot»a»atioa .  Iff. 

STORAGE  RATTERIES 

Iff  Vpit  WILLARD  Mtal  RHAND  NEW  8 
PFalCHpd  Poriabir  Kqak  Modal*.,  ffffai  4  far 
PpiK  MV  HATTBRIER  w/aaM  *  1. 

2VMAH  WUUtd  PLrSSV.  Vvbratar  2. 

2V  MAN  Halt  W/Vib  A  Arid  •  .  .  .  1. 

K  |AN  WOlard  NTff'RBtMC  .  2. 

Ian  Hatt.  W/Aflid  •.  t. 

CV/4ffAH  Willard  8. 

4V  4ffAN  Hail.  W^  Aa»d  • .  8. 

4V/|ffAN  Uoald .  1. 

ELECTROLTTIC  CONDENSER  KIT 
POPULAR  ^ 

VALUES 

LRTff  or  18  Tl 

A  Xpisdy  pAAPPtmpist  fpr  IX#  ffprYUaman 
tS  AffffORTtff  CXRffRff.  ONLY  SI.78 

PRECISION  RESISTORS^ 

2  fWILLMIM  IN  ffTOCX 

GUARANTEED  1%  TOLERANCE 

OROtR  ANY  VALOt  YOU  NtIR. 
.42tpff7ffXONM  !!•»  !!!•' 11*' 

MffO  •  vr  7fftilfffpru.« 


YOU  Ottid  WHILE 

PICK  tJTf  THEY 

THEM  Litafffiff  LAST 

ELECTROLYTIC  CONDENSERS 

2fflNF/28VRC  I  IXliWr  SffffVDC 
MMF  4MVOC  I  2XMMP.  ISV.MMr/4MV 
MMP.MffVOC  I  4ffMF/28ffV.  MMF  MV 
MMF/IMVDC  I  SXlMMF'liVOC 
lff8MP/28VO€  I  Iff  18/tiMF.  2MVOC 
ALL  ffittff  X  TVPtff  NEW  ffTOCX 


TEST  CORDS 

iff  Pppt  EstoPAUa  Cord.  Hvy 
Duty.  82  Rubber  Oeyrrrd 
laBulattoB.  aa  Hhowa  Me 
TaaS  Laada.  Rtah  Quality  Rtd 

. Iffcjlfprffffa 

Approt  82*..  Iffai  ff  fpr  fl.M 


CU-24/ART  13 
LOADING  CONDENSERS 

Ikraa  IftMMF  lO.OOOV  «oa. 

•aaara  P/e  ARTlI  XMTTR. 
NBW.  . . $2.49 


Cireait  Rraaki 
3  for  M.M 


Monty  Back  Gaarantti 
(Cm!  Tf  MXm.  Only) 
»  Min.  OrXnr  FOB 
NYC.  AXd  Sh«y. 
Ckartnn  nr  2S%  Onf. 
Tnbnn  Gtd.  vlt  R-Cio 
nniv.  PHrr.  ft 

'■’in-n  WIthoiii  Nnllv 


•  r'TAB" 

Dcgt.  lOE  111  Liberty  Street,  New  York  6.  N.  Y.,  U.  S.  A. 


PH.  RECTOR  2-S245 
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ALPHA 


ROSIN-FIllEO 


SOLDER 


INDEX  TO  ADVERTISERS 


.4*0’ A  IMv.  of  Klaatic  Slop  Nut  Corp.  of 
AmerlcA  . 

VcPM  Electric  Corp .  4*1 

AcPM  Blectronice  lac.,  IHv.  of  .\croTox 
Corp .  96> 

4cm  Wire  Co . «M 

Adame  A  Wretlake  Cooipanx .  251 

Atruanntical  Coaunanlf^lcMw  K<iulp- 

moat,  lac .  44« 

4tri»eTae  laatrumcats  Laboralor>',  lac...  45 

•Aircraft  Radio  Corporation .  4t5 

.Aircraft-Marine  ProdoclH.  Inc . 39,  SI 

■Alrdeetpn,  Inc . SMB 

.Alr-SUte  .  557 

Alrpaa  Prodncte  Co .  3S6 

•Aldea  Prodncte  Compan> .  ItS 

.AUeB-Bradle>-  Co .  >53 

.UIca  Co.,  Inc.,  L.  B .  455 

Allied  Control  Co„  Inc . 39,  .57 

Allied  Indnatriee.  Inc .  455 

AIpka  Metale,  Inc .  4BB 

.American  Elertrical  Healer  Co .  SS5 

Americaa  Bectric  Mutun .  2B5 

.Amertea  Lara  Corporation .  53 

American  Phenolic  Corporation . 215,  til 

.American  Televlaion  A  Radio  Co . 3tt 

.Ameritmn  Time  ProduetK.  Inc .  S5B 

Ampex  Corp .  325 

Andrew  Corporation  .  74 

Antara  Chemicale,  INr.  of  lieneral  Uye- 

•ttaff  Corporation . IM,  155 

ADtl-Corroaire  Metal  Produiix  Co.,  Inc..  375 

.Artx>  Electronlce,  Inc .  358 

Arhwripht  PtniKhlna  Co .  366 

.Arnold  Enpineerinc  Co .  42 

.AwemMy  Producte,  Inc .  3BB 

.Aetrun  Corporatloo  .  77 

Atlae  Enpineerinp  Co.,  Inc .  433 

.Aupat  Broe..  Inc .  431 

Automatic  Electric  Mfp,  Ct>  .  325 


Bmah  Klectrualcn  Co . 

Banie  aad  Compaajr,  H.  H . 

Barpeee  Battery  Company . 

Burnell  It  Co . 

Burronphe  Reeearch  Center,  Elect  niiilc 

Inetmmente  IMv . 

Hueemann  .Alfp.  Co . 


WE  «ur« 

that  production 
problem  with 
.  Cen-Tri-Core 
L  MO  Solder  oi  > 


Calldyne  Company  .  272 

Cambrtdpe  Thermionic  Corp .  76 

Caaadlaa  Aviation  Eleclronlc*,  Ltd .  355 

Cannon  nectric  f.'o .  276 

Carholoy  llepl.  of  tieneral  Electric  Co. 

155,  155 

Carborundum  Company  .  257 

Carlbe  Aircraft  Radio  Corp .  435 

Carter  Motor  Co .  211 

Centralab  Dlvlelon  of  Ulobe-Cnion. 

Inc . II..  12.  13 

Chaw  Brum  A  Copper  . .  353 

Cheeter  Cable  Corp .  55 

Chli'upo  Telephone  Supply  Corporalhiii 

125.  121 

Chicapo  Tranaformer,  IMv.  of  Emex  Wire 
Corp .  845 

Cinch  .Mauufaclurinp  Corp .  155 

Clare  *  Co..  Inc.,  C.  P . 115,  III 

Cleveland  C'untalner  Co .  tl7 

(iUford  Manufacturinp  Co .  267 

Cohn  Corp..  Nlpmiiml .  415 

CoHectron  Corporation  .  451 

Colllna  Radio  Ciwnpany . 62,  63 

<  ommunlcallon  .ArcemiorieN  Co .  75 

Conrad  Si  Moeer .  457 

Coniudidated  Enpliieertnp  Cfirp .  23 

Connolldated  Vm-uiim  Corp .  255 

Conutantlne  A  Co„  L.  L .  65 

Conelantlne  Knpineerinp  laboralorlee 
Co.  .  .553 

Continental  CiMinectom  Be^'truiilc  Saleo 
IMv.,  Ihslur  .AmM-o  Citrp .  350 

Contlnental-IMamimd  nitre  Co .  35 

Comell-lhiblller  Electric  Corp .  31.5 

Corninp  tilam  AA  <trk<i .  271 

Coto-Coll  Company  .  453 

Cramer  Co.,  Inc.,  R.  AA' .  215 

Creacent  Co.,  Inc.,  The .  326 

from  Co..  II .  435 


llallantiiu-  Laboratorteit,  Inc . 

Itarco  Chemical  Producte  Co . 

Iturker  A  Wllllamnon,  Inc . 

Itametead  Still  A  Sterillrer  Co . 

Harry  <Hirpomtlan 

Helden  Manufacturinp  ttmiimny . 

Hell  Aircraft  Corporation  . 

Hell  Telephone  I.aboratorlee . 

Hendiv  Aviation  Corpttrulioii. 

Eclipne-lloneer  IlltlHlon  . 

Pacinc  IMvI-ion  . 

Red  Hank  IMvUloii  . 

Bentley,  llarriH  Mfp.  Co . 

Berkeley  IMv.,  He<'kmuii  liiMnimriile. 
Inc-  . 

Herylllum  t  orporatlon  . 

Bird  53eetr<inlc  Corporalloii  . 

BIrmInpham  Sound  RepoHliicere  Ltd  .  .  .  . 

Hlcnboch  Kadlo  Co.,  Inc . 

BIrIcher  Corporation  . 

Hoearh  Manufacturinp  Co..  Inc  . 

Botinlttn  Rudio  Corporation  . 

Bowner,  Inc . 

Bradley  IndunlrleH  . 

Bradley  labomtorlev,  Inc . 

Bridpeptirt  BriutH  Co  . 

Bristol  Beam  Corporation.  . 

Hiietol  Motor  INvitdon,  A'ucullne  Com¬ 
pany  of  America.  Inc .  .  .  _ _ 

Brownlnp  Lnboratuiiea,  Inc  . 


•  guarantees  against  rosin  voids  or 
skips 

•  eliminates  cold  joints  and  rejects 

•  available  in  eight  core  sizes 

•  solders  to  plated  or  oxidized 
parts 

•  simultaneous  "wetting  flow"  and 
take 

•  surpasses  federal  specifications 
for  non  corrosiveness  ond  purity 


lluiio  <’u  .  . . . . . . 

l>Avelle  lcalM»nitorlrt»,  Iim* . 

IHkvrn  i'o,.  The  . Tlilrtl  i 

lleJiir  Corpiimtloii  . . .HM 

llrIroU  IMihsH  Knffinr  IH%.  <iriii*rail  Mo< 
torn  Coru . 

IHUllirhl  CoriMiriittoii  . 

l>orlriiin  l'«»rporutiun  . 

l>ow  ('omlnir  . . . md.X. 

. 

lluiMint  de  NrmourM  ft  (lnr.>,  K.  I., 

Ihirant  MitniifiM*turliiir  <'o . . 

.\ir  Fnffineerinir  Im* . 


for  further 
information 

write . . . 


ALPHA  METALS,  INC. 

59  Water  St.,  Jersey  City  4,  N.  J. 

Speclallttt  IN  SOLDER  For  Over  SO  Years 
Weal  more  infertnation?  Use  poit  cord  on  tost  pa5( 
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Eanicrn  .Air  llcticca.  Inc . . 

115 

l^aatcrn  Prcclnlrm  Hcniatur  Corp 
115  hallnon,  lncur|M>rulc<l,  Thuman  A 
295  Hcor.  Inc.  . . 
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RADIO  &  ELECTRONICS  CORP 


?00  GREENWICH  STREET,  NEW  YORK  7  N.  Y  •  Phone  BEekman  3-2980 
Teletype  NYl-1839  •  Wire  MILO-WUX-N.Y  •  Cable  MILOLECTRO-N  Y. 


BUel-MeC^MWli,  Imr . it. . 

Bco  C»rp . . . I 

nectnui  Mtg.  Co . . 

EIrctrie  itec«I»tor  Carp . 

Beetrlcal  InduBtrlr*  DIv.  of  Amptves 
Electronic  Corp . 

Electro  Motive  Mtg.  Co.,  Inr . . 

Electro  Tec  Corpomtion . 

Ele<'tro-Teehnlcnl  Products,  DIv.  of  flaw.-. 
Ckemlcal  tWpomtIon  . 

Ofc' 

Electronic  Aseocintes,  Inc . 

Electronic  Computer,  DIv.  of  Underwood 
Corp . 

Electronic  Inatmmrnt  Co.,  Inc . 

Electronic  Transformer  Co . . 

Eimlneerlnr  Research  .Associates,  DIv.  of 
Remington  Rand,  Inc . 

Epco  Products,  Inc . . . . . 

Erie  Resistor  Corp  . 


bridge 


Palrchlld  Camera  tk  Instrument  Corp 
('Wrcblld  Bnfine  d  Airplane  Corp. . . . 

Fansteel  Metalluirlcal  Corp . . 

Federal  Telephone  d  Radio  Corp. .... 
Ferroxcnbe  Corporation  of  .America.. 

Finn  d  Company,  Inc.,  T.  R . 

Fluke  Encineertar  Co.,  John . . 

Ford  instrument  Company . . 

Freed  Transformer  Co.,  Inr . 

Frequency  Standards  . 

Fnsite  Corpmatlon  . 


Circuit  bridges  are  indispensable 
eleetronie  development.  Strnctural 
bridges  are  vital  to  modem  eivilixation. 

Both  are  sbort-euts.  Detemrs  can  be  interesting  but, 
when  you’re  in  a  hurry,  head  for  the  nearest  bridge! 

MILO  is  your  bridge.  With  hundreds  of  ramps  reach- 
ing  back  to  the  factories  where  electronic  components 
and  test  instmments  are  made.  With  thousands  of 
ramps  leading  to  your  plants  where  they  are  used. 

MILO  anticipates  your  needs.  When  you  must  have  many  different  com¬ 
ponents  to  produce  electronic  devices  quickly,  there  no  time  to  meander  about 
the  keodmilers— no  need  to  go  way  bark  to  the  source.  The  material  is  already 
“on  the  hridge”  at  MILO.  A  phone  call  will  start  it  down  the  ramp  to  yon. 


Oifck  Ust  (D-0)  of  LEADING  BRANDS  IN  STOCK 


Guardian  Electric 

Gudeman  Company 

Halldorson 

Hallicrafters 

Hammarlund 

Hardwick  Hindle 

Hickok 

Hytron  (C  B  S) 

1  C  A  (Insuline) 
IRC 

Industrial  Instruments 
J  B  T 

Jay  Specialities 
E.  F.  Johnson 


Dale  Products  (Dalnhm) 

Dialco 

Dumont 

Eby 

Eitel-McCullough 
Elmenco 
Eric  Resistor 
Esico 

F  T  R  (Federal) 

General  Cement 
General  Control 
General  Electric 
Greenlee 
Gray  hill 


Kester 

Kings  Electronics 
Krauter 
Lectrohm 
Littelfuse 
Mallory 
James  Millen 
Minnesota  Mining  & 
Mfg. 

Mueller 
Multicore 
National  Company 
Ohmite 


MIL-SPEC  COMPONENTS  AVAILABLE 


FREE  CATALOG!  Chief  tnginggrs.  Qualified  Exeewtivesf  Write 
new  on  your  company  lottorheod  for  MILO'S  edition  of  the 
1954  Master.  Please  address  Dept.  E-10. 


IIuIIfU  Manufarturina  Compaiiy . 

HallIrraftFro  . 

Hammariund  Manufarturlna  Co.,  Inr 

Hanovla  Chemical  A  Mfa.  f'o . 

Hardwick,  Hlndlr,  Inc . 

Hart  Manafacturlna  Co . 

Haydon  Company,  A.  W . 

Haydon  Mtg.  Co.,  Inc . 

Heath  Cmnpany  . 

Holland  Research  Corp . 

Heldor  Manafaetnrlng  Corp . 
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Quality  ? 
Prices?  •  •  • 


FlUOROCARBflN 
PRODUCTS  DIVISION 

CAMDEN  1,  NEW  JERSEY 


UNITED 

STATES 

GASKET 

COMPANY 


HcUpot  C«rpor»ttaii.  •  Dtr.  of  Beckman 
laMUomcnta,  Inc . 

Hermetle  Seal  Prodocte  Co .  . 

Hewlett- Packard  Company  . It, 

Hlekok  nectrical  Inatrnment  Co . 

Hiade  *  Daoch . 

Hl-O  MtIbIob,  AeroToz  Corp . 

Hopkiaa  Bnfftneerinp  Co . SM. 

Hodaoa  Badht  A  ToIctMoo  Corp . 

Hapheo  Aircraft  Company . 

Hupheo  Beorarrh  A  DeTdopment  lab* 


Hyeor  Company,  Inc . 

nilaoU  Ooadenaer  Co . 

Indiana  Steel  Prodneta  Company. . . 

Indoctloa  Motors  Corp . 

Indaatrlal  Hardware  Mfp.  Co.,  Inc. . 

Indnatrlal  Test  Eqaipmeat  Co . 

ladnatrlal  Timer  Corporation . 

INFBA  Eleetronic  Corp . . 

laatttate  of  Radio  Engineers,  The. 

Inetmment  Electronlca  Corp . 

InttmmeBt  Realatora  Co . 

InsalatiOB  A  Wires  Inc . . 

Intermetall  . . 

IntemsUonal  RectUler  Corp . . 

International  Resistance  Co . 

Ippolito  A  Co.,  Inc.,  James . . 

Iron  nreman,  Electronics  IMt..... 
Irrinctoa  TamUh  A  Insnlator  Co. 


James  Vlbrapowr  .  381 

JAN  Hardware  Manufactnrins  Co.,  Inc. .  441 

JeUlir  Mfp.  Corp.,  C.  0 .  4t7 

Jobna-ManrlUe  .  t*S 

Johnson  Oo„  E.  F .  844 

Jonas  DIt„  Howard  B.,  Cinch  Mfp.  Corp.  448 
Jones  Elecitronlcs  Co.,  M.  C .  4tl 


Chemelec  High  Performance  Electronic  ComiX)n8nts  include 
a  complete  line  of  Teflon-insulated  7  and  9-pin  Miniature 
Tube  Sockets,  9-pin  Connectors,  Crystal  Sockets,  Stand-off 
Insulators,  Feed  Through  Insulators  and  Terminals. 

All  provide  the  same  high  performance  which  this  superior 
insulating  material  assures.  Surface  resistivity  3.5  x  10‘®  ohms. 
Loss  factor  less  than  0.0005.  Dielectric  constant  2.0  (60  cycles 
to  30,000  megacycles).  Serviceable  at  —110®  F.  to  500*  F. 
Won’t  carbonize  under  arcing.  Zero  water  absorption  by 
ASTM  Test.  Unaffected  by  extreme  humidity.  Won’t  DC 
plate.  Chemically  inert,  non-gassing,  immune  to  corrosive  at¬ 
mospheres,  fungus,  oil,  solvents.  Non-flammable,  tough,  resili¬ 
ent,  withstands  and  absorbs  mechanical  shock  and  vibration. 


Kahle  EBpliieerinK  Co . 

Kalbfell  lAboimtorlm.  Inr . 

Karp  Metal  Prodocte  Co . 

Kartroa  . 

Kaopp  and  Sons,  C.  B . 

Kenrfott  Company,  Inc . 

Kelthley  laatraments  . 

Kellor*  Company,  M.  W . 

Kellan  Switchboard  A  Supply  Co 

Kenyoa  Transformer  Co.,  Inc . 

Kepco  Labormtoflea.  Inc . 

Keoter  Solder  Company . 

Keystone  Beetnmics  Company... 

Klncn  Bectroales  Co..  Inc . 

Klaasy  Manafaetnrlnc  Co . 

Knlphts  Company,  James . 

Kollsaum  Instrument  Corp . 


Write  for  Catalogs:  Miniature  Tube  Sockets,  No.  SO-428; 
9-pin  Connectors,  No.  CN-409-M;  Crystal  Sockets,  No. 
CS-441;  Stand-off  Insulators,  No.  TE-401;  Feed  Through 
Insulators  and  Terminals,  No.  CF-4()0. 


Laboratory  for  Electronlrs,  Inc 

Lambda  Beetronir*  Corp . 

Lampkla  Laboratories  Inc . 

I am  sea  A  Scoslons  Co . 

Lapp  Insulator  Co.,  Inc . 

Lnrolo  Laboratories,  Inc . 

Leach  Relay  Co . 
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THESE  ELECTRONIC 

COMPONENTS 


ft  Northrup  C'anppny .  M 

l.oUiid.  O.  H .  330 

I^kart  Eldctrir  8ia<i«  Co . .m.  SIS 

t.«wlB  ft  Koufnuui,  Ltd . 

IJndfrrn  ft  Ammm-.  (Mfra.)  Krik  A .  .  44W 

l-ink  Avtation,  Inr .  {OS 

lorri  Mff.  to, . 


PREDICTABLE  PERFORMANCE  AT  LOWER  COST 

The  Electronic  Computer  Division  of  I.^XDERW(X)D  has 
overcome  one  of  your  major  cost  items  .  .  .  the  expense  of 
producing  comiionents  for  electronic  equipment. 


MKcmitran  Incorporated  .  .  J95 

Maitnccord,  loc . 331 

MacnetlcH  Inr . . 

Mallory  ft  Co.,  Inc.,  P.  R. . 1*«,  I#7 

Mannnl  Oramlm .  436 

.MarmnI  InittrnmentB  .  S*1 

Marlon  Klecirical  Instrumrnt  t'ompany.,  343 

Markcm  .Machine  Company .  .300 

McLaughlin  Corp.,  J.  I>.  .4 . 353 

McanurcmcntB  Coritoralion  .  141 

Mcpco,  Inc .  Ot 

.Metal  Textile  Corporation .  .336 

Metal*  ft  Control*  Corp.,  tienerul  Plate 
IHr .  30 

Methode  .Manufacturing  Corp .  431 

Mica  Inaulator  Co .  41 

Sllcro,  A  DivUlon  ot  Minnrapoll«-llnney- 
weli  Begulalor  Co .  3*4 

Mlrrolab  .  430 

Midland  Mfg.  Co.,  Inc .  43 

.Mile*  Keprodneer  Co.,  Inc .  iSR 

.Milford  Rivet  ft  .Machine  Co .  306 

Mlllcn  Mfg.  Co.,  Inc.,  James .  136 

Mllllvac  Instrument  Corp .  tit 

Milo  Radio  ft  Klectronics  Corp .  .300 

Mlnnrapolis-Honeywell  Regulator  Co. 

Aero  Division  .  274 

Industrial  Division  . OR,  00 

Minnesota  SIlirone  Robber  Co .  I4R 

.Mltchell-Kand  Insulation  Co.,  Inr..  .  7R 

Moloney  Electric  CfHnpany .  *81 

Motfrrdyne  Inc .  391 

.Muirhead  ft  Co.,  Limited  .  3 

Mnltl-SIetal  Company  .  .  397 


With  ELKCOM’s  facilities  for  producing  custom-made 
comi>onents  in  large  quantities,  one  of  your  development 
and  production  headaches  is  eliminatctl . . .  and  at  significant 
money  savings! 

DELAY  LINES  with  a  delay-to-risc-time  ratio  as  high  as 
45  to  1,  with  delay  of  400  micro.sec  inds  or  more,  as  well  as 
m^E  TRANShXIRMEHS  offering  reliable  and  prediet- 
able  performance  .  .  .  the.se  are  .some  of  the  important 
electronic  oomiMinents  available  to  you  at  costs  u.sually 
murh  lower  than  if  you  design  and  manufacture  in  your 
own  plant.  Write  tmlay  and  let  us  know  your  requirements, 
or  phone  us  in  New  York  at  EX  2-3400. 


N.  K.  K.  3lfg.  ft  Englne«rlng  Co . 436 

Nntlonnl  City  Btuik  of  New  York . 96.4 

.  National  Moldlle  Co .  96 

National  RcNcarrh  Corp .  347 

National  Cnlon  Radio  Corp .  230 

National  Vulcanized  Fibre  Co .  95 

New  Hermes,  Ino .  423 

New  London  Instrument  Co . 348,  456 

New  York  Transformer  Co..  Inr .  420 

Nielsen  Hardware  Corp .  439 

Northeastern  Engineering  Inc .  327 

i  Northern  Radio  Company,  Inc .  85 

I  Nothelfer  Winding  I.aboratorles .  456 


C€t€COn)) 

ELECTRONIC  COMPUTER  DIVISION 

UNDERWOOD  CORPORATION 

SS-IO  SMi  AvoniM  lottfl  hloiMI  City  ft,  Now  York 

Originotor'i  of  ELECOM,  Underwood's  low-cost,  high-speod  oloctronk 
computers  for  proctkol  research,  engineering,  and  busineu  applications. 


Onan  ft  S<«s  Inc.,  D.  W .  .318 

O’Nell-IrwIn  Mfg.  Co .  420 

Oster  Mfg.  Co..  John .  137 


PM  Industries  Inc .  38 

Pacific  Scientific  Co . 338 

Palllard  Prednets  Inc .  273 
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ruorsaalc  Radio  Prodacto,  Inr .  41* 

Panunoaat  Paper  Tab*  Corp .  421 

PaUoB-lfacOayer  Cootpaar  .  SM 

Penn  Kactaeerliic  R  Mtg.  Corp .  22* 

PeniMTlraaia  Optical  Company .  451 

Phalo  Flaatico  Corporation .  3*2 

I'hclpo  Dodpe  Copper  ProdactM  Corp.. 

Inca  Manafactunns  IMv . 54,  55 

Pheoll  Maaufactnrlns  Co .  SSS 

Photorlrcalto  Corporation  .  2M 

PIx  Maanfacturlnp  Co.,  Inc .  441 

I'laokoa  Mrlalon,  I.Ibbey -Owens- Ford 
Olaao  Co .  21» 

PlaHtoid  Corporation .  21 

Pnlarad  Klectronics  Corp .  4SP 

Potter  Inatrument  Company,  iiir .  434 

Precise  Measarements  Co .  4.’MI 

Precision  Apparatus  Co.,  Inc .  .'>04 

l*recislon  Paper  Tube  Co .  446 

Premier  Instrument  Corp .  351 

Presto  Kefordlnit  Corp .  lb 

Price  Blectric  Corp .  lib 

Proaresslve  Munufactiirins  Co . 313 

Pye  IJmited  .  82 

P>  I  of  t»ri  If  Co .  371 


tliiaker  City  tiear  Works .  2'>« 

lliiallty  Products  Co .  I.IH 


K-B-.W  UlT.,  Kssex  W  ire  Corp .  306 

KKl  Miielded  Knclosures  Cf>rp .  301 

Kadio  City  Products  Co.,  Inc .  385 

Kadio  Cores,  Inc .  358 

Radio  Corp.  of  America . 247  Ith  Corer  | 

Radio  Materials  Corporation .  285 

Radio  Receptor  Co.,  Inc . .32,  849 

Railway  Communications.  Inc .  370 

Railway  Kxpress  Anmcy, 

.Air  Kxpress  IMr .  209 

Rapid  Klectric  Co .  389 

Raytheon  .Manufact  urine  Co . 21,  230 

Remler  Company  I.td .  442 

Reon  Resistor  Corp .  317 

Reslnlte  Coiaoratlon.  IM\,  of 

Preelslon  Paper  Tube .  4.30 

ResIstoAex  Corporation  .  128 

Rex  Corporation  .  114 

Rhode  Islanil  Insulated  Wire  Company, 

Inc .  71 

Robinson  Incorporated,  Rdnard  E  393 

Royal  MHal  Mfe.  Co .  121 


experience  produces 
another  high  precision  product/ 


Hew 

Celce 


radar 

deflection  yokes 


Celco  is  at  present  supplying  the 
country's  leading  manufacturers  of 
radar  equipment  with  the  latest 
type  deflection  yokes  made  to  pre¬ 
cise  specifleations.  Units  are  now 
being  manufactured  using  high 
nickel  alloy  steels  punched  to  close 
tolerances  with  complex  winding 
distributions  and  high  voltage  in¬ 
sulations. 


Send  drawings  of  your  designs  for 
quotation  and  take  advantage  of 
the  Celco  production  experience 
in  this  specialized  field. 

OTHER  CELCO  SPECIALTIES 


Sansamo  Klc«-trir  <'ompany .  356 

Saratoca  laduatric*.  Inc . 320,  443 

Harfcco  Tarzlan,  Inc.,  Rcctiflcr  IMv .  270 

Hclcntiac  Electric,  Mv.  “8" 

Corrosatrd  quonchrd  Gap  Co .  411 

Scientific  Electronic  Lab*.  Inc .  429 

Sealtron  Corporation .  329 

Heron  Metals  Corporation .  431 

Herro  Corporation  of  .America .  454 

SorromechanUnu,  Inc .  396 

Hhakoproof  Dir.  of 

Illlaola  Tool  Work* .  97 

HhoUeroao  Manafactorlnir  Co .  Ill 


TtANirORMlU 
MAONKTIC  AMFUraU 
RATOR  WINDmOS 
VAMABU  REACTOM 
ROTOR  CARINOS 


Constant ine  engineering  Caboratories  Co. 


70  ISLAND  AVENUE.  MAHWAH,  NEW  JERSEY 
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UalverMU  Wlndlnr  Co . S2A,  S2B.  SSC.  S2D 

Voetor  Eloetroale  Co . *SS 

Vectroo,  . . 

Voeder-Boot  laootporotod .  IM 

VIckcra  Eleetrle  IMv.,  Vlekora  lac .  *7* 

VIetoreoB  InatnnieBt  Co .  t15 

Vtctorjr  bwlaoeriac  Corp .  >48 

Vnlcan  Electric  Company .  48n 


Shaw  iBKulator  t  o . .  413 

Share  Brothers,  Inc .  834 

Sickles,  P.  W.  DIt.  of 

GeoeraJ  lastromcnt  t'orp .  tSl 

SIcma  lastramsots,  lac .  814 

Bifnal  Enctoeertnc  k  Mtg.  Co .  420 

Simmons  Pastencr  Corp .  38U 

Simpson  raectilc  Company . SSI,  381 

Sola  Electric  Co . SSI 

Sorensen  k  Company .  S 

South  Cheater  Corp .  82 

Sonthem  Electronics  Compcuiy .  441 

Spencer- Kennedy  Ijtboratofirs,  Inc . 4SS 

Sperry  Oyroeeope  Company .  203 

Sprakoe  Eleetrle  Oo . 9,  107,  S20 

Stackpole  Carbon  Company .  33 

Standard  Cabinet  Company .  408 

Standard  Pleso  Company .  423 

Star  Porcelain  Compan> .  447 

Sterlinc  Transformer  Corp .  425 

Stevens-Amold  Inc .  30K 

Steward  Bfanafactnrink  ('<>.,  I>.  81 .  376 

Htoddart  Aircraft  Radio  Co .  804 

Stone  Palter  Tnbe  Co .  03 

Stupakoff  Ceramic  k  Manufat-turlna  Co.  231 

Sun  Parts  IMstrlbutors  I.td . .  458 

Superior  Electric  Company .  35 

Superior  Tube  Company .  60 

Switchemft,  Inc .  411 

Sylvanla  Electric  Products,  Inc. . .  .7,  311,  30* 
Synthune  Corporation .  115 


Waldes  Kohlnoor,  Inc .  *7 

Ward  Leonard  Electric  Company ...  100.  101 

Waterman  Prodoets  Co.,  Inc .  350 

Waters  Manafocturlnk.  Inc .  240 

Warellne,  Inc .  402 

Webber  Mnnnfactarlnk  Co.,  Inc . 487 

Weekesser  Oo.  .  420 

WestSrid  Metal  Products  Co.,  Inc .  411 

Weetlnkhonse  Eleetrle  Corp.  .64,  328,  863,  446 

Weeton  Rlectrlenl  Instrument  Corp .  80 

Wheder  Insnlnted  Wire  Co..  Inc . 202 

White  Dental  Mfs.  Co.,  S.  S . 860,  417 

Whitney  Blake  Co .  354 

WIlUams  k  Co.,  O.  K .  365 

Wllmad  Glass  Co.,  Inc .  440 

Winchester  Kleetroalcs  Inc .  398 


/.tellk,  banlel  D. 
/opliar  Stills,  Inc 


Taylor  Ilbre  Co . 

Technltrol  RnpIneerlnK  Co . 407, 

Technoloky  Instrument  Corp . 362, 

Tektronix,  Inc . 

Teleehron  Dept,  of  General  Electric  Co. . 

Telechtome,  Inc . 

Tdetronlrs  IklMiratory,  Inc . 116, 

Tenney  Enklnecrlnc  Inc . 

Tensollte  Insulated  Wire  Co.,  Inc . 

Texas  Instmments.  Inc . 

Thermador  Electrical  Mfy.  Co . 

TTiomas  k  Skinner  Steel  Products  Co., 
Inc . 

Titeflex,  Ine . 

Tobe  Deotsehmann  Corpftration . 

Trad  Tderlslon  Corp . 

IVansleoil  Oorporatlan  . 

Translslor  Products  Inc . 

Transmdlo,  Ltd . 

Triad  Transformer  Corp... . 

'  Triplett  Electrical  Instrument  Co . 

I  Tru-Ohm  Piodaets  DIt.  of  Model  Enpl' 
I  neerlnp  k  Mfp.  Ino . . 

i  Tunp-Sol  Electric,  Inc . 


.bJv.  per  Inch  ssnsltivlty.  10  cyclo*  to  1 
MC  rstpottM.  2  Msft.  ind  22  mtiif.  Input. 

it  1  Von  Pook  toPoak,  RofoloM,  Mn-hi 


"  Vonofo  Collhrator. 

it  Compoosolod  Vort.  lopot  Stop  kttOMitor. 
it  *¥’  PfeoMdtovorahic  twltoh. 
it  Potfe-Poll  Nofliootol  AoipIMor;  .ISv.  por 
Inch  dofloctlon  Motltlvl^.  10  cyclot  to  1 
MC  rospontt  ot  full  foln.  Vt  Mos.  ond  20 
nrnif.  Input. 

it  lotoroal  Uooor  Sowopi  10  eye.  to  90  KC. 
it  Cootrollod,  4-Wkr  tyock.  tolootioai  Intor- 
Ml  Pot.,  IntoriMl  Nof.,  ExtsrMl  and  LIm. 
dt  T  kilt  Modolotlon  lopirt. 
dk  lotoraol,  Pkitoklo  tO  Cyt>  tooio  ■looking. 
it  lloatoidal  Swoop  Phatioi  Control, 
dk  kll  4  Noriantol  ond  Vortical  Plato  Conooo* 
tiont  Diroetly  kooattiklo  at  Roar. 
it  Paor-«w  LaR-Typo  Input  Tarndnalt. 


PROFESSIONAL  SERVICES 


SEARCHLIC.IIT  SECTION 
(  Clasjified  A  dvertiting  f 

II.  E.  IIILTY,  Mgr. 

EARflll-IC.IIT  AMVERTISERS  INDEX 
496, 


Oscilloscope  Test  Probe  Set 


IMt.  of  United  Carr 


Ucinite  Compaa 
Fastener  Oor| 

Union  Switch  k  - - - - - 

Westlnchoase  Air  Brake  Co . 48,  40 

United  Eleetronlos .  51 

United  Maaufaetnrlno  k  Serrlce  Co . 846 

U.  8.  Compoaeats,  lac .  410 

United  States  Gasket  Co .  561 

United  Statea  Motor  Corp .  01 

United  Transformer  Co . Sad  Cover 

Unlrersal  Manufactnrtnar  Co . 403,  458 


different,  detachable  probe  haadti 

1.  NIgb  iMpodaoM-low  Capaalty  Probe 

2.  SIgnal-Traelag-Crystal  Probe 
8.  Realtthre— leolatint  Probe 

4.  SbleMad  blreet  Probe 
it  in  vtayl-plaitlc  carrying  cate. 


Thit  ise«x  it  sublithsd  ti  s  cssvssIsnM  ts  the 
rMUsrt.  Every  can  it  tste*  te  make  It  BMorste,  but 
CLECTnONICS  ittusiet  se  retpentibillty  ter  errert 
er  emlttlent. 


Woat  More  Mfennatloaf  Use  poet  cord  on  lott  pope. 
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Since  Daven  originated  the*  first  pie-type 
wire  wound  resistor  more  than  a  generation  ago, 
it  has  pioneered  many  innovations  in  the  pro¬ 
duction  of  resistors. 

Today,  only  Daven  uses  a  stranded  lead  wire 
to  connect  the  resistance  wire  to  the  solder  ter¬ 
minal  of  the  SuperjDavohm  Precision  Wire 
Wound  Resistor.  ‘ 

As  a  result,  no  matter  how  much  strain, 
stress,  heat  or  pressure  is  applied  to  the  solder 
terminal,  no  accompanying  shock  is  put  upon 
the  fine  resistance  wire  itself,  but  is  absorbed  by 
the  heavy  lead  wire  without  adversely  affecting 
the  resistor  in  any  way. 

Therefore,  Super  Davohm  Resistore  are  sub¬ 
stantially  more  rugged  than  conventional  resis¬ 
tors  and  are  able  to  withstand  unusual  vibration, 
rough  treatment  and  abnormal  shocks. 


This  exclusive  Daven  feature,  plus  the  many 
other  quality  aspects  of  Super  Davohm  Precision 
Wire  Wound  Resistors,  makes  Daven  the  leader 
in  the  resistor  field. 

The  Super  Davohm  line  includes  resistors 
made  in  accordance  with  MIL-R-93A  specifica¬ 
tions,  as  well  as  sub-miniature  units  to  give  you 
the  most  complete  selection  of  resistors  availa¬ 
ble  anywhere.  Deliveries  can  be  made  to  meet 
your  requirements. 

Write  for  assistance  with  your  problems, 
and  ask  for  a  copy  of  Daven’s  complete,  new 
brochure  on  Super  Davohm  Precision  Wire 
Wound  Resistors. 

191  CENTRAL  AVENUE,  NEWARK  4,  N.  J. 


Super  Davohm  Resistors 


for  your  designs 


RCA  is  engaged  in  a  program  to  provide  the  with  the  best  engineering 
industry  with  transistors  to  meet  equipment  Por  technical  data,  or  1 
designers'  needs  now,  and  equipment  manu-  sign  problems  using  RC 
facturing  requirements  in  the  future.  Commercial  Enginei 

To  achieve  this  goal,  RCA  is  gearing  tran-  Harrison,  New  Jersey.  O 
sistor  production  to  the  progress  being  made  RCA  Field  Office; 
in  developing  new  manufacturing  techniques 

^  Y  •  I  r  I  ■  ^1  (lAST)  HtmbsMI  S-3V00,  4IS  S.  SMi 

and  improved  methods  of  production  control. 

^  ^  .  (MIOWtST)  WhMalMlI  4.2V00 

As  production  volume  grows  with  increas-  $#♦  i.  llu^l•^l  s*.,  «. 

ing  demands,  you  can  count  on  RCA  to  pro-  (wist)  *.j*7i 

^  /  ^1  4)0  S  Smi  Pudf#  Si 

vide  transistors  of  the  highest  quality  consistent  lm  ftruttn.  u. 

FREE  Uchnickl  bwlUlin  cn  RCA  Trantlttort;  inclurfai  circwilt, 
chfoctwItHo,  ty^al  •paroting  canrfMant,  curvM,  connadiant. 
WrHa:  RCA,  Cammarcial  Enfinaarin^,  Saclian  42-JR,  HorrUan,  N.  J. 

APPLICATION  GUIDE  FOR  RCA  TRANSISTORS 


Kai.  »5!:ih 

DlHipaliM 

No) 


Ifftat.  Uufwl 


tap. 

Failw  (•aaru.) 


i-a  lyaa— ht 


ta-iNSs 

•f  Muidiiltf  uyglicitiGM 


TiakaU 


